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Journal Brasses: 


Ground on No. 14 Besly Dise Grinder with geared Lever Feed Table 


Small Castings illustrated: size of surface ground, 6” by 8”, 1” face. 
Stock removed, enough to clean up, about +” 

Time: 50 pieces per hour. 

Large Casting: size of surface ground, 8” by 12”, 1}” face. 

Stock removed, enough to clean up, about +”. 

Time: 30 pieces per hour. 

Circle used, No. 5110 Helmet Spiral Cloth Circle, diameter 23”. 


Sena us some samples and we'll grina them without charge and report 


time and material used. ; 2 
===" CHARLES H.BESLY &CO a 


15-17-19-21 S$. CLINTON ST as 
Chicago ~lllinois USA. ~ —_/ 


(Originators of Disc Grinders.) 
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THREAD 
MILLERS 


The lathe cannot compete in accuracy, finish and output. 
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6x8O-inch Thread Milling Machine. Regularly built in six sizes. 


The thread milling machine, on account of its increased accuracy, 
finish and output, is far superior to the engine lathe for spiral gear, 
worm, flexible shaft and various other miscellaneous work. It will 
spline long shafts in a fraction of the time required by other types 
of milling machines and mills, and will mill from a straight line to a 
circle and any spiral between. Not only will it do work faster than 
the lathe but from two to six thread milling machines may be run by 


one man, thus reducing the labor cost. 


Write for illustrated catalog, *“*The Thread Milling Machine.” 
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ench Lathe as a Manufacturing Tool 


How the B. C. Ames Dial Gages Are Machined in Bench 
Lathes and Other Tools and Tested with Special Devices 





B Y 


Che dial-measuring gages manuiacture 
by B. C. Ames & Waltham, 
Mass., made in forms as 
shown in lig 


1 
Company, 
are several 
1, which illustrates alse the 
\t the 
the 


mechanism of thes« Instruments 


center of the group is represented 


P 


A. 


on which work may be placed while mak 
ng accurate measurements lhe instru 
ment at the bottom of the engraving 1s 
a jaw gage tor measuring the diameters 
of small parts, the thickness of sheet 
metal, etc. At the top is illustrated the 

















FIG. I. THE B. ¢ AMES 


regular gage head which 1s fitted with 


back suitable for attaching t 
holder to the tool to be 
a test indicator or a measuring device. At 


plate 
enable used as 
the right is shown an upright gage with 
an adjustable table mounted on a stand 


*Copyrighted, Hill Publishing 


Company. 


1908, by 


DIAL MEASURING 


mechanism of the gage as it appears when 


in position in the case and also when re 


moved bodily with the plate upon which 


it is mounted. An open case is shown to 


the left of the jaw gage with only the 


operating plunger, rack and spring in po- 


sition 


STANLEY 


GAGE MECHANISM 
Che mechanism of these gages some- 
what similar in appearance t watch 


Che methods of manufacture 


ingenious Operations 


movement 


include many a num- 


ber of which are performed in the bench 


lathe with the aid of attachments and 
of various kinds 

lhe main plate of these gages, upon 

which is carried the wheel train for op- 


erating the indicating pointer, is a brass 
recesses 
At the 
under 


disk in which are formed several 


or depressions to admit the gears 
small bridge 


center is attached a 


which the pinion for the indicator hand 1s 


located, and near the periphery are 
mounted three brass cocks for receiving 
he wheel train piv ts Che cocks are lo- 


and, like the central 


are secured in place by screws 
Che 


ited by 
they 


dowel pins, 


bridge 
tapped into the main plate pinion 


ctuating the hand or pointer in front of 


the dial cannot be seen in Fig. 1 owimeg 
to its position under the bridge; but the 
irrangement of the operating train and 


the manner in which it is controlled be- 


tween the spring-retarded contact plunger 
nd rack and the gear and hair spring at 
ipon 


will be obv ious 


the half-tone 


he opposite side, 


nspection of 


DRILLING JIGS 


lhe recessing of the main plate and the 


oring of the holes for the train pivots 
re operations for which the bench lathe 

best adapted Che screw and dowel 
pin holes for bridge and cocks and the 


holes for locating the plate itself in its 


ise are drilled with jigs of a simple na- 


ture and a number of which will be no- 


illustrates 


several 


iced in Fig. 2, which sensi- 


tive drill with spindles under 


which the work 1s hanaled in the jigs to 
dvantage 
lhe character of the the 


general jigs 


rrangement of the clamping devices, et 
vill be understood without special expla 


ition They are simple to manipulate 


are accurately constructed and produce 


ccurate results 

OPERATION 
a B.C 
ithe equipped for handling the main plate 
f the 


134 inches 


M ASTER-PLATI 


igs. 3 and 4 show Ames bench 


is about 
the 


dial-test gage, which plate 


diametet For forming 


shallow wheel recesses in the plate it is 
located on the master plate shown in po 
and the tool in the tail 
spindle brought into action. After a cer- 


tain recess has been formed in each plate 


sition in Fig. 3 


in the lot undergoing operations, the mas- 








ter plate is shifted to the second position 
and th 
finished 


corresponding recess in each plate 


The cutting tool which is shown in de 
tail in a depression a which 
the center of the 
off to 
shake 


occupying 


Fig. 5, has 


small boss at 
this 


required 


leaves a 


recess and is afterward faced 


imount of end 


shaft 


give the 
for the 
that position 
t] 


< 


wheel arbor or 


The tool is shown also at 


ie center of the group, Fig. 6, and needs 


little description. It may be stated, how 


ever, that the cutter b, Fig. 5, is for finish 
ing the corner of the bridge which is at 
tached to the 
This 


circular plate which is cut down in the 


center of the gage plate 


bridge, in its original form, is a 


master-plate operation to a narrow rib 


with concaved sides and rounded edges 
rhis will be seen upon inspection of the 
lifferent plates on the bench lathe bed in 


Che 


5, has a groove ¢ 


Fig. 3 recessing cutter, as seen in 


lig at the back to keep 


the cutter in position in the holder and an 


adjusting screw d at the rear end; screws 


e and f secure the cutter and screw g 


holds the corner-rounding cutter ~P 


Use oF THE HALF-orpEN ‘TAILSTOCK 


In Fig. 1 a dial gage plate is shown 


ead with the three cocks in 


under the | 
while the 
attached 


place, work on the master plat 


has one Through this piece and 


the circular plate, pivot holes are to be 


line, and for this work a center 


drill and reamer are used. One 
tools is shown in place in the 


f-open tailstock, and the 
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insuring correct alinement and 


depthing of teeth when the train 1s as 


sembled in the frame. 


\ MuiLtinG Fixturt 


Fig. 7 illustrates a bench-lathe fixture 
/ 


for milling the round end and the sides of 
the cocks, one of which is represented in 


place with the cutter in This 


operation 


proper 
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after the latter is properly adjusted, the 


cross slide screw is turned to feed the 
work past the cutter which in this op- 
eration mills one straight side of the 
brass piece. The fixture is then swung 


around on its swivel and the end of the 
work nicely rounded to the correct radius 
When the the 


back against t 


fixture is clear to 


he other stop screw the cross 


swung 



































FIG. 2. DRILL JIGS FOR PARTS OF 
other two will be noticed at the right on 
the bed [The holes for the other men 
bers of the train are put through th 


COCKS, 


bridge and main plate in the same 


way, the work being rrectly located b 
the master plates and the _ hol put 
straight through both brass pieces, thus 





IAL MEASURING GAGES 
device is also shown in tl mackground 
in Fig. 6. The upper part of the tixture 
s pivoted on the base and ipted to 
vivel between two stops which accu 
itely determine the angle through which 


it mav be d. When the &xture ts 


Ope rate 





RECESSES IN ¢ 


\GE PLATES 


slide screw is again operated to feed th 
work past the cutter again for the milling 
Phe 


degree ot taper desired along the sides of 


of the opposite side of the cock 
the piece 1s readily obtainable by means ot 


the adjusting screws in the stops 


\ BorinGc Fixturt 


fixture is shown in 


the 


\ simple boring 


1 > 


yr & which illustrates method of 


boring and finishing the plunger hole in 
the case for the jaw-measuring gage mad 
by this concern. The face-plate attach 
ment consists of a small angle iron on 
which the jaw gage case is easily secured 
that 1! 
positions the work correctly for the form 
A twist drill held on the 
tail center is put through, then the boring 
held in the 


\fter this has been run through it is fol 


the angle plate being located so 


ing of the hole 


tool manner skown is used 


lowed by a reamer which is also held or 


the tail center 


GRINDING ATTACHMENT AND Swinc REs 


In Fig. 9 is shown a bench-lathe at 
tachment used when grinding small work 
The work holder is self-cor 


carrying its 


pivots, etc 
tained, own tail 


} 


center, al 
veing slipped bodily into the head spind! 


which, of course, is locked to prevent ro 


tation. It will Le seen that the grindin 
»s done with the work running betw 
tw dead centers 
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The steel pieces ground in this device 
are afterward fitted into brass gears, sev 
eral of which will be noticed in Fig. 10, 
which shows the application of the swing 
rest, or “jeweling” rest, for this class of 
work The work is held in the chuck and 
the opening in each gear made to suit 
the steel piece to be inserted 

The construction of the Ames swing 
rest is clearly shown in this engraving and 
in Fig. 11 It will be noticed that the 
distance from the lower fulcrum to the 
curved rest at the top on which the swing 
ing bracket slides, is exactly twice the 
distance to the tool spindle which is lo- 
cated central with the spindle of the lathe 
on which it is used. The tool or cutter 
with which the work is done, is inserted 
in the taper hole in the end of the spindle 
and so ground as to cut the form of re 
cess desired, but with its cutting edge at 
the dead center when not in use. In con 
tact with the voke which spans the curved 
surface at the top, will be seen fingers 
having the same curve, and actuated by a 
screw at their rear end, having a ball at 
the end of a neck, which, resting in a 
hole of the same size in the finger, car- 
ries it forward as the screw is turned 


How THE Rest 1s Usep 

There are three of the hnngers to per 
mit the cutting of as many diameters of 
recess. When used for jeweling, as in 
watch work, when the finger is brought to 

fine line on the curved surface, and a 
iewel or setting inserted and held in con 
tact between it and the yoke, it naturally 
follows that the whole diameter of the 
ewel at this point, permits a cut to be 
taken equal to half of its diameter or its 
radius at the cutting edge, or just to fit 


the piece being set. One or two trials are 


made for a fine fit and any number ot 
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can 
Che 


gage 


tf varying sizes then be sé 


be 


for making 


uut further trial. piece t 
hus constitutes a 
Wi recess. 


this 


ig. 10, the 


ing attachment 


steel arbor to be fitted 11 


ir wheel is inserted as shown b 


the swing rest jaws, and thus p 


the 


cutting tool correctly in 


he sam when the d 


manner as 


itch work for a jewel 


ed on W 


taking for holding 


operation 


place on the steel arbor 1s pet 


ed with the tool shown to the 


rig 


watch lathe in Fig. Io 
)OX tool 








for turning such parts as 
teel piece Carrying this gear is shown 
the 


e right-hand side of 





group of 


1 








in Fig. 6. Some extra bushings an: 


ry ] i] OR IRI 
rs used in the bos ol are also 1] ;ORING FIXTURI 











ready to be put into the gear-cutting at 


tachment. Plug »}, as will be seen, has a 
center by which the outer end of the ar 
as indicated in Fig. 12 


made from sheet brass 


bor is supported 
Che 


in the 


wheels are 


sub-press, and in the blanking op 


eration a small lug is left on the rim to 


be used as a locating medium during a 


subsequent operation In placing the 
wheels on the arbor the lugs are all 
brought into line and the entire row is 
then milled away during the cutting of 
the gear teeth lhe collar at e¢, Fig. 13, 


1 1 1 
Palnst whicn th wheel 


s are clamped, is 


ticl tl tte d On the arbor to cover the 
( ed ends of the slots formed by the 
saw when making the five cuts to admit 





he cutter arbor is quite as ingenious 
in its way as the holding arbor for the 
work \s ilustrated in Figs. 6, 12 and 





eccentric extension at the 














ter end to receive a circular fly cutter 
which can be ground back as it becomes 
7 \ BENCH-LATH ! . 
{ B 1 | Hi 
. 

(One ot the most interesting process« 
nnection with this gage work 1s the 

t t the irs, which 1s also. don 
hench lathe with the attachment 1] 
ist lin big. 12 \n ingenious arbor 
ploved for holding tl wheels, and 
it nstruction will be understood upon 
ispection of igs. 6 d 13; it being 
sh the foreground ot the formet 
cut al n det in t ne engraving 
| live mn thi wheels to he 
1 { cl vice, and thie hollow arbo 

ed wit ' lots so that th 

wor be slipped on from ti nd 
he tsick f the rb is ground tof 
tile re of the wl l rim the ots and 
hole in the center are made large enough 
ar the arms and hub \fter the 

uri is loaded with the wheels over pot 
tion ./, the plug > is slipped into the end 


the 


|) 
i 











ilar c slipped on and nut d put ir 
nd 





tightens dl 





Phe work ts th FIG. Q. A GRINDING OPERATION 
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1. 
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| 





worn and yet retain its correct form. The 
cutter is made with the cutting edge 
somewhat back of the center to provide 
clearance and can be used through 300 
degrees or more before being worn out 
HANDLING GaAGt "AR 

In connection with the manufacturing 
operations shown, it may he of interest 

refer to son of the processes con 
nected with the finishing and testine of 
the completed instrument 

In Fig. 15 are illustrate number of 
handy wooden trays which are employed 
at the Ames shop for holding tl gage 
parts while tl are progressing through 
tne various ( g operations [he 
penime ( m quite i 








L— 


REST 


II SWING 


little larger than 


Rave and deep el 


and all the wheels, cocks, etce., for one 
instrument can be dropped in all ready 
for assembling in their turn As the 


one tray are assembled, the com 


pieces In 


plet tting into its 


mechanism ready for t 


case 1S plac d in another tt iv id thus 
the work is convenient rried ong 
irom one tt! t nothe nd without 
danger of parts being lost or mjured 
DESTIN« JEVICES 
SOME nteresting testing mplian ré 


illustrated in 


lor inspection 1s 
hand corner of the engraving lo test 1 


it 1s ito tl micrometer f 


1 ; 
slipped 











immediately to the left, where it 1s 
brought into contact with the end of the 
micrometer spindle, and the latter 1s op 
erated to test the instrument through its 
entire rang 

It will be noticed that the thimble of 


the micrometer 1 rooved longitudinally 
t five equid t points and letent 
sO pl Cet i 1 hehtly engar the 
groove the thimble 1s rotated hu 
opt ing the micrometer 
thimblk Cal I sé t touch 
when each advan f 0.005 inch has been 
ide and h on the move 
ment of t ind to see if it 
registe! I sweep rund 
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The jaw gages of the type shown in tunity to place American machinery on that the Chilean market is not to be 
Fig. 16 are tested as represented, by the Chilean market. It is sad to relate, disdained: 














standard plugs which are introduced be- however, that we let these great oppor _— 1907 Decrease or 
. . . ‘. 

° . ous , - Increase. 

tween the measuring jaws. A set of such tunities pass by and apparently prefer to es J i wep si 

é cece naled ee : oe , Imports.... $ 86,759,639 $107,193,877 +$20,434,238 

plugs and a block for holding them are see Englishmen and Germans take the Exports... 105,711,811 102.229.456 — 3,482'355 

shown in the upper left-hand corner of lead Tot] trade $192,471,450 $209,423,333 + $16,951,883 


the illustration 
em Space for Wheels 
Square Thread 


Trade Opportunities in Chile — | —) 


By M. pe Morerra ——j——— aonnaaall P , 


Chile, which ha suffered so m 


through the earthquake of 1906, has given 


the world a fine example of what a natto1 \\ \\ D) / 
} 
: ' \ 
. > ] 1, thy 10 ’ ‘ roy 
can accomplisi througn perseverance, ‘ J y * \ 
progress and industrial development In Ls x 
» 1 1 Wheelt Cut Lod ol Arbor, 
the last three vears, $3600,000,000 has been bee nad « 10 
] . actrial under: nos 
invested in new industrial undertaking ; - ARBOR OR OUILL USED WHEN ¢ IN EETH IN WHEELS 


Nitrate fields, copper mines, gold, silver, 


tin and coal deposits have been de velop d; 


railways, steamships, cold-storage plant 

sawmills, ete.. have been built and $10, 

000,000 is to be spent on the harbor and - H 
docks of Valparaiso. _— 





This big field for export, as well as 





that made up of all countries of the west 


coast, belongs rightfully to the United Bila . 





States, still it is now in the hands of < . 
European countries 

. . : Flt { { -R FOR BRASS GEARS 

Chile is one oft the most progressiv¢ FI 14 FLY ¢ [TER FOR BRASS GEAR 


countries among the South American r 





\s one will readily see, this table shows 

large trade increase over the previous 
year; unfortunately our manufacturers 
have very little to congratulate themselves 
with about it, as the United States comes 
only fourth in the list of the nations 
which export goods to Chile. It is in 
teresting to know that out of the figures 
previously mentioned, machinery and tools 
imported in Chile in 1906 amounted to 
$14,646,611 against $17,469,249 in 1907 
1d that about half of this import belongs 


to England; the other half is divided be 

' . ~ tween Germany, France, United States 

4 and Belgium, the individual amounts de 
' creasing in the order named 


“ 
, . \ 
= Rw. > Vil ‘ RAILROAD DEVELOPMENT 
a. ‘ ; ’ ow 
ra ‘ 









> lf this table does not convince the man 


ufacturers, though they say figures talk, 
g facts will probably have more weight 
“ 





==, 
A 


Here are a few: Much has been don 


RM - x = toward developing railroads in Chil 
—— — lhe year 1907 saw the completion of se\ 





_ ne eral short lines that have opened up im 





portant sections not reached by the main 





lines and now according to reliable in 


formation the government has started th: 


line paralleling the coast, from Arica 
publics; its natural wealth is enormous GROWTH OF CHILEAN TRADE Puerto Montt. 


The state railways hay 
and the exploitation of its mines, though 


\I - , lately purchased 60 locomotives, 75 pas 
; any of our ni utacturers, oO “ourse, . 
not fully developed, is progressing every ren Se Seine 
' 
t t Ss not rt » to ace 
day \meérican capital is invested prin think that it is not worth while to place 


cipally in the copperfields of central their goods before the Chilean buyers, as 


senger cars and 1200 freight cars. Out ot 
this large purchase for a small railway 


country, the United States has supplied 


Chile, the goldfields of the South and the there is, in their mind, very little business only 25 locomotives and 60 passenger 


nitratefields of the north, therefore, giv there They are greatiy mistaken Let cars! Ten different lines of railway is th 


mg to our manufacturers a great Oppor- me give some statistics which will show extent of the present Chilean rail trans 


~ 
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portation, but these lines are becoming 
larger every day and need new material 
and supplies. Once the Isthmian canal is 
opened and the railway from Valparaiso 
to the Atlantic coast Chile 


be the quickest route from New York to 


finished, will 
Buenos Ayres, as it will avoid the long 


detour around the eastern part of Brazil. 

Not only has their railroad transporta 
tion increased, but their merchant marine 
as well. The 


Chile 85 steamers and 90 sailing 


give 


vessels 


last official statistics 


with a tonnage of 110,000 tons. 
\fter Brazil and Argentine, Chile has 
South America and the 


maintains 


the best navy in 
very good repair 
Docks are 
mult, but unfortunately through our neg- 


lack of 


Government 


shops along the coast. being 


ligence, lack of information or 


RAYS FOR GAGE PARTS 


interest, all the steam cranes emploved to 


freight at Valparaiso are of Eng 


Che last purchas« 


handle 
lish 
that of two 
$90,000 
Are 
\merican 


m ice Was 


of 


make 


Steam cranes at a cost 


not these facts sufficient to show 


manufacturers that their ma 


and machinery tools should be 


Chile ? 


chinery 
known in 

ELECTRICAL INSTALLATIONS 
Another opportunity that the American 


should not let other na 
benefit by, is the 


a considerable portion of the lines which 


manufacturers 


tions electrification of 


are now operated by steam. Coal is ob 


tained in Chile at an excessive cost, being 
nearly all imported from Cardiff and Aus 
and the government 


tralia, naturally is 


xious to reduce the cost ot operavion, 
One of the proposed electrical power 
plants is the transformation of a large 
team-pow plant at Santiago de Chile 
into a hydro-electric plant ot a capa 
city of no less than 20,000 horsepower. 
Chis plant will furnish light and power 
for Santiago de Chile and vicinity and 


will he worked on the same plan as the 


Sao Paulo Light and Power of Sao Paulo, 
giving to the a good and up 


Brazil, city 


An 


10 miles in length, connecting 


to-date car svstem electric road of 


Talcahuano 
with Concepcion is also planned ; the power 
1500 horse- 


plant of that line is to be of 


power and the line will handle both pas 
sengers and freight 

Consul A. A. Winslow, of Valparaiso, 
reported some months ago that the Ger- 

















FIG. 16. GAGE TESTING APPLIANCES 
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man Transatlantic Electric Company has 
concession to erect a hydraulic electric- 
the 


Maipo, above Santiago, at an estimated 


power and lighting plant on river 


cost of $4,015,000, of which $1,295,040 
will be for materials and machinery that 
must be imported. 


\merican manufacturers of mining ma- 
hinery have certainly everything in their 
Chough 


favor to sell their goods in Chile 


offers a wide held, 
the 


particularly from 


igriculture Chile 


t} 


In 


le richest products of country are 


derived from its mines, 
its immense nitrate deposits 

The 1907-8, end- 
ing March, 1908, shows a total production 


Chilean nitrate year, 
ft nitrate of 4,159,084,858 pounds, which 
of 1,000,000 pounds 
over the previous year. At the opening 


Is an increase over 


of 1 


07, the nitrate works numbered 121: 
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all are operated by machinery almost ex 
clusively of English make 

One drawback for exporting machinery 
is that Chile is under a high protection 
a high import 
for 


tariff and machinery pays 


rate: nevertheless it is equally high 


all nations and there is no reason why 


America should not with Eng 


land and Germany. 


compe té 


The economic conditions of Chile make 


After having paid all 


a good showing 
the expenses of the budget of 1906 as well 
as the extraordinary expenses caused by 
the earthquake of August of that year, the 
financial position on the first of January, 
with a government 


1907, was satisfactory, 


surplus of $4,000,000 


[He NEED oF A CreDIT SYSTEM 
The 


Same 


credit system used there about 


the 


18 


the as one used in Brazil, and 
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American manufacturers can easily make 
arrangements with the Chilean buyers, so 
that their drafts could be discounted at 
once through their own banks. 

[here is no doubt but that 
banks, or agencies for banks, would be of 
great benefit to American exporters, but 
thus far American bankers, who seem to 


American 


be more progressive than their European 


colleagues, have not taken the trouble t 
re pe 
study the They 


never will 
either, unless the manufacturers who fill 


situation 
the banks with money group themselves 
together and demand that banking 
agencies be opened in South America in 
order to protect their business interests, 
ind to enable them to investigate the fi 
nancial standing of the buyers; in short, 
to allow them to compete favorably as far 
are concerned with Eng- 


as credit terms 


land and Germany. 


Sizes of Helical Springs without Mathematics 


Safe Loads, Deflections, Sizes of Wire, Diameters of Coils and the 
Number of Coils Can Be Found from These Simple Charts 
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lables t proportions of helical springs 
ure given in some pocket books, but th 
use of such tabular data is often more or 
less confusing. The accompanying charts 
are offered as a quick and accurate means 
of determining the proportions of helical 


springs 


The curves of the charts are plotted 
from Begtrup’s well known and generally 
accepted equations 

W = 0.3927 S ad , 
D—ad 
pusp 2 <r 
kad 
where 

W lhe safe working load, in 
pounds, 

F — The deflection of one coil in 
inches, 

S= The ultimate tensile strength of 
the material (here taken as 
60,000 pounds), 

‘) [he outside diameter of the 
coils in inches, 

1 [he diameter of the wire in 
inches, 

P lhe load in pounds, and 

Phe rsional modulus of elas 
ticity (here taken as 12,000 
(xy) 

[he xpression (D d) equals the 
mean diameter of the coil 

[he upper chart is plotted for helical 
springs of round wire from % inch to % 
inch in diameter, both inclusive The 


lower chart is plotted for helical springs 
of inch in 


left-hand 


4 inch to 1 
Che 


round wire from 


diameter, both inclusive 


: 


hart gives the deflection of 


ne coil for various sizes of wire; the 
right-hand half gives the corresponding 
loads and mean diameters of the coils 
On the right-hand sides are curves 


marked “Safe Load Constant” for differ 


ent sizes of wir These represent the 
safe working load for the size of wire indi 
cated and the mean diameter of coils 
shown. Other sizes of wire can be inter 
polated with ease. If the mean diameter 1s 
1 constant, the safe working loads of 
springs made from different sizes of wire 
wil! vary as cube of the wire diam 


eter. If the mean diameter is a constant, 


the deflections under their safe loads, of 


sizes of wire 


from different 
varv as the 


springs mad 


will reciprocals of the diam 


eters 
EXAMPLES 


number 
to 


size of wire 


1. Find the 
of coils of a helical 


and 
wire spring 
The 
{ 4 
deflection 
the 
jooo pounds and trace 
the 


carry 
must 
and 
° : | 
inch 


a load of 4000 pounds coils 
inches 


of 1 


diameter « 
total 
chart at 


have a mean 


the spring a 
Enter the lower point indi- 
cating 


the 


upward to 


intersection with sloping line 
representing a mean coil diameter of 4 


inches. This intersection is approximately 


on the safe load curve for 77-inch wire 
From this intersection trace horizontally 
to the left to the line of 7<-inch wire 
diameter in the left-hand half of the 
chart From this point of intersection 
trace downward to the scale at the bot- 


tom and read the deflection in inches per 


coil, which is 


Thus a 


about 0.29 inch 





NICKERSON 


spring to satisfy the conditions of out 


problem must be made of 7g-inch wit 
and contain 3% coils 
2 What diameter of coil must b 


ised for a spring made from %-inch wir 


to carry a load of 2200 pounds with 


total deflection of 3 inches for 10 coils 
The defiection per coil is Oo 3 inch. Entet 
the lower chart on the left-hand side at 
the deflection of 0.3 inch and trace up 


ward to an intersection with the slopin: 
From this 
to the right 


line representing 34-inch wire. 
intersection trace horizontally 
the 
ordinate. This point is near the 4-inch 
mean coil diameter line and well within 
Thus the 
mean coil diameter required is 4 inches 

3. What is the safe working load and 
deflection of a spring made from 1¥%-inch 


to an intersection with 2200-pound 


the safe load line for 34 wire. 


round wire and with an internal diam 
eter of coil of 4 inches? This size of 
wire is not plotted on the chart. Let us 
take, therefore, a wire of one-half the 
size or 34 inch in diameter and a mea! 
coil diameter of 5% inches equal to the 
mean coil diameter of a 14-inch wir 
spring with an internal coil diameter ot 


t inches For this assumed spring th 
safe load is 1800 pounds and the deflec 


tion 0.635 inch, as found from the lowe: 


chart. Multiply this load by 8, the rati 
of the cubes of the wire diameters, an 
we have 14,400 pounds as the safe load 


for the spring specified; similarly, mul 


tiply the deflection by 0.5, the ratio of 
the reciprocals of the wire diameters and 
we have 0.318 inch as the deflection per 


coil of the spring specified 
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Proportions of Helical Springs 


charts are 


The plotted 
trom Begtrup’s well-known formulas for 


ac company Ing 


the safe load and deflection of helical 
prings. The upper chart is plotted for a 
nge of wire diameters from '% inch to 
inch, both inclusive. The lower chart 
is plotted for wire diameters from inch 
to I inch, both inclusive. The right-hand 
half of each chart has a scale of spring 
rrying capacities in pounds, sloping 
traight lines representing various mean 
il diameters and a series of curved lines 


rossing these sloping lines and represent 


ing safe loads for various wire diameters 


lhe left-hand side of each chart has a 
cale representing deflections of one coil 
in inches and sloping lines representing 
wire diameters 

lo find the size of round wire and 
the number of coils for a helical spring, 


having given the load in pounds, the total 
deflection in inches and the mean diame 
ter of the coil, enter the right-hand side 
of the chart on the lower scale at a point 
the load this 
point trace upward to an intersection with 


representing given From 
the sloping line representing the mean coil 
diameter. If this 


falls on, or very near, 


point of intersection 
one of the lines of 
safe load constants, the diameter of wire 
specified on that line is the diameter re 
quired. If this intersection does not fall 
on or near one of these safe load constant 
lines the size of the wire required must be 
fcund by interpolation, or the next larger 
size wire may be used. From this inter- 
section trace horizontally to the left to an 
intersection with the sloping line in the 
left-hand half of the 


the size of wire determined upon 


chart representing 
From 
this second point of intersection trace ver- 
tically downward to the scale at the bot 
deflection 
Divide the total 
deflection given in the problem by the de- 


tom. From this scale read the 


per coil for the spring 


flection pe r coil, and the result will be the 


number of coils in the sprit 





B. To 
for a 


find the mean diameter of the coil 


round-wire helical spring, having 


given the load in pounds, the total deflec 
tion in inches, the diameter of the wire in 
inches and the number of coils, divide the 
coils to 
Enter the 


at the left 


total deflection by the number of 


find the deflection per coil 


} “+ 
cnat 


at the point on the scale 


hand side representing the deflection per 
‘oil just found, and trace upward to the 
sloping line representing the diameter of 


wire given. From this point of imtersec 


tion trace horizontally to the right to an 
intersection with the ordinate in the right 


half of the chart representing the 
load. If this 
also falls on one of the sloping lines the 


on that line 


hand 


given point of intersection 


dimension is the mean diame 


ter of coil required. If this intersection 
does not fall on one of these sloping 
lines, the proper value for the mean 


diameter of coil can be found by inter 


polation 


C. To find the safe load for a round 
wire helical spring, having given the size 


of wire, and the mean diameter of the 
coil, find the point of intersection of the 
curved line representing the safe load 
constant for the size of wire given 
and the sloping line representing the 
mean diameter of the coil. From this 


point of intersection trace vertically down- 
the the bottom of the 
representing the carrying capacity 


ward to scale at 
chart 
in pounds. Read the safe load required 
from this scale 

deflection of a 


given 


D lo 


round-wire 


find the total 
helical 


number of coils, diameter 


spring, having 


the size of wire, 


1 


of the coils and the load, trace vertically 


upward from the point on the carrying 


‘apacity scale representing the given load 


intersection with the sloping line 


to an 


representing the mean diameter of the 


t10n trace 





line 
From this 


of intersection with sloping repre- 
senting the diameter of wire 
second point of intersection trace verti- 
cally downward to the scale of deflection 
for one coil. From this scale read the de 
flection for one coil for the spring speci- 
fied. Multiply this deflection for one coil 
by the number of coils to find the total de- 


flection required. 


/ To find the safe load for a round- 
wire helical spring of a size of wire 
reater than those represented on the 


charts, find the safe load for a size of wire 
within the limits of the chart and for the 
mean coil diameter specified. Divide the 
cube of the diameter of the wire specified 
by the cube of the diameter of the wire 
selected to use on the chart. Multiply the 
safe load found for the smaller wire by 
the quotient of these cubes; the product 
will be the safe load required 

total deflection for a 
made from a 


F. To find the 
round-wire helical spring 
size of wire larger than those represented 
on the charts, select a smaller size which 
is within the range of the chart and solve 
for the total deflection using the mean coil 
diameter and number of coils specified for 
the larger wire. Divide the reciprocal of 
the diameter of the larger wire by the 
the the 
selected, and multiply the deflection found 
for the smaller wire by this quotient; 1 
result will be the total deflection requir: 


reciprocal of diameter of wire 


G. To find the safe load for a square- 
wire helical spring solve for a round-wire 
spring, using the method described under 
C, and multiply the result thus obtained 


by 1.2. 


H. To find the deflection for 


a round-wire 


a square 
wire helical spring solve for 
spring of the same diameter, using the 
method described under D, and multiply 


the result thus obtained by 0.589 























August 13, 1908 


The 








AMERICAN MACHINIST 


229 


echanism of the Watch You Carry 


A Watch Movement Is a Small Automatic Machine Familiar in 
Appearance to Everybody, but Understood in Detail by Very Few 





BY W. 


It has long been believed that horology 
formed a science by itself, and for a long 
time the watchmaker would not listen to 
anything about mechanics, pretending that 
its application to his work was impossible. 
This feeling has by no means disappeared 
On the other hand, mechanics in general 
seem to have been gov erned by the heredi 
tary instinct that horology was something 
line of work. 
department of a 


entirely apart from their 


Even in the machine 
watch factory, where there is every oppor 
tunity for investigation, men are woefully 
the general principles of 
And 
than a 


ignorant of even 


a watch movement yet a watch 


represents nothing more refined 


application of every-day machine-shop 


principles. The movement be con 


nature of a small automatic 


may 
sidered in the 
sed of a train of gears 


machine, comp 


and pinions, springs, levers and balance 
to conform 


Fig. 1, 


heel: the whole being made 


circle of given size, as in and 


automatically and accurately dividing time 


‘onds and registering it 


fifths of se 


in seconds 


lit 


PENDENT AND LEVER SETS 
The kev 


found principally 


xr some old Swiss affair. 


wind is a relic of the past, 


in grandfather's watch 
T hose ¢ ngaged 
in the making of watches have almost for- 


getten the key wind, and are reminded of 


it occasionally in the advertisement of 
belated dealer who represents his goods 
as the “keyless wind.” But their manu 


facture has long since been discontinued, 
and all 


divided 


modern watches are stem wind 


and into two classes, namely, 


pendent set and lever set. The pendent 


consists of that part of the watch contain 


ine the crown end of the stem. For quit 


a long time after the advent of the “stem 


wind,” all watches were made lever set. 


3ut the convenience of the stem set has 
the latter to be 
adopted, the being 


caused quite universally 


lever set confined al 


most exclusively to railroad use, wher« 


all employees running on time are r 
quired to carry a watch with lever set 
This requirement is brought out by the 
possibility of the stem set assuming a set 
ting position while one is toying with thx 
stem or lifting the watch out of the pocket 
with difficulty. This is not likely to hap 
pen often, and, in fact, is a highly improb 


but the 


able eccurrence possibility 1s 
there, nevertheless, and poor stem work 
in an otherwise good timekeeper will 
ecasionally oecur, and such a watch in 
*Model maker and draftsman, FE. Howard 
Watch Compan) 


EBELSA 


con 


. 


the hands of a train despatcher or 
ductor might result in a serious accident 
The intention is to eliminate all possibility 


of such an occurrence 


SETTING MECHANISMS 
The devices used to throw a watch from 
“wind” into “set” by the pulling out of the 


Lhe 


of some command one’s admiration, while 


stem are quite ingenious simplicity 


the complex nature of others excites the 
as to what troubles were encoun 


The 


Salle, 


curiosity 


tered before the problem was solved 
all of them is the 


effect produced by 














FIG. I. THE E. HOWARD 16 SIZE 23 JEWEI 
WATCH MOVEMENT 

that is, to cause a piece of mechanism 

(the clutch floating on the stem) to move 

in a direction opposite that of the pull 

As shown in Fig. 2, by the pull on the 


crown, clutch 4 is disengaged from wind 


ing pinion B and thrown into engagement 


with the interset wl engaging with 


the dial having greatet 


train; spring D 


leverage on lever / than lever Ff, causes 
the point G to strike lever F which shifts 
the clutch \ little study of Fig. 2 will 
show how the action takes place 

Another admirable arrangement, shown 
in Fig. 3, is very simple in its action. As 
the stem is pulled out, the lever A by 
means of spring B is made to slide along 
stud C and act against clutch lever D at 
/ D, however, 1s not loating lever 
like 1, and the pressure af / therefore ‘ 
causes the clutch to move in an opposit 
direction to the movement of the stem 


AR E®* 


THe Diat TRAIN 
The dial train, consisting of those 
wheels directly under the dial and the 


principal function of which is to secure 
the movement of the hour hand and also 
to set the watch, includes the cannon pin 


10n to which the minute hand is attached, 


the minute wheel, the minute pinion, the 


hour wheel which carries the hour hand. 


They engage with 


Che 


nom pinion is frictioned to the center 


and the interset wheel 


each other in the order named can 


staf 
out 


slight indentations from the 


by two 


side making it just tight enough to carry 


the dial train so that the dial train is in 
constant motion the same as the train 
proper, actuated by the center staff 
When employed for setting, the power 
is applied at the opposite end of the train 
hy the interset wheel, and, of course, the 
cannon pinion not being tight slips during 
this operation. If it were solid with th 
staff, aside from t difficulty of manu 


facturing, it would be impossible to mov 


ipement preventing this 


We now arrive at some practical work 


I he sketches, Figs j and 5, 


ood idea of the arrangement of 


the mechanism in the watch, the parts all 


being snown to enlarged scale Whik 
the dial train is illustrated in these draw 
ings, for mvenience of reference " 
separate detail is presented in Fig. 6 
He Hour ano Minute WHEELS 
Sin the center wheel makes one revs 
lution per hour, so of necessity must the 
cannon pinion, to which is attached the 
minute hand the cannon pinion a, Fig 
6, engages with the minute wheel b, to 


ittached the minute pinion 


ngaging with hour wheel d Che hou 
wheel 1s fitted free on the stem of the can 
non pinion, having an independent motion 
thereon, and carries the hour hand. Th 
hour wheel should complete one revolu 


tion on its axts in 12 hours, or as the min 


ompletes one revolution the 


hour hand makes 1/12 of a _ revolution, 


hus being 12 to 1] 


Let us assume a group of dial wheels 
with the following number of teeth Can 
non pinion, 12 teeth; minute wheel, 36 
minute pinion, 10; hour wheel, 40 teeth 
The teeth on the minute wheel and can 
non pinion, 360 and 12, respectively, art 
in the ratio of 3 to 1 \s the hour wheel 
has 40 te nd the minute pinion fast to 
t minute wheel, 10 teeth, it follows that 
t minute wheel and pinion revolve four 
ni f. he hour wheel, hence w 
| 1 and 4 to I com 
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The fewer the jewels contained in the 











pounded, giving a velocity ratio between it will set and there 
cennon pinion and hour wheel (or minute tenance; and, vice versa, if the spring is watch the heavier the mainspring re- 
hand and hour hand) of 12 to 1. long, it tends to fill the barrel and pre- quired. A 7-jeweled movement hav- 
ents the maximum number of revolutions ing the same train and given the same 
\NOTHER WHEEL GrROU! if barrel from being obtained care will require a spring 0.004 (metric) 
In small watches or low-priced ones we (0.0016 inch) thicker than a 23-jeweled 
find this group: Cannon pinion, Io teetl Pivots AND JEWELS movement. As stated above, as the grade 
minute wheel, 30; minute pinion, 8; hour While on the subject of main springs, improves we reduce pivots and introduce 
wheel, 32 teeth. word as to friction may not be out of jewels, and as we reach the 19-, 2I- and 23- 
Here again the minute wheel and can- _ place In high-grade watches friction is jeweled movements we run the pivots on 
non-pinion teeth are in the ratio of 3 to reduced to a minimum. This is done in’ ends also, as shown at A, Fig. 8, which 
and the hour wheel and minute pinion in part by the introduction of jewels as bear- considerably reduces friction, as a com- 
the ratio of 4 to I, so that as in the pre ings, and in part by the reduction of the pzurison of 4 and B will indicate. In all 
vious case, the minute-hand and hour 
hand velocities are in the ratio of 12 to I ~ 
Suppose we reverse conditions Phe 
hour wheel rotating once on its axis : y 
causes the minute wheel and pinion to 1% “whost™ 14 
make four revolutions; the minute-wheel f 
making one revolution causes the cannon 
pin to revolve three times; hence the =— 
minute hand carried by the cannon pinion tat 
travels 3 4, Or 12 times as rapidly as the / - 
hour wheel and hour hand. The interset 
wheel does not enter into the calculation 
as it is merely an intermediate wheel con 
necting with the setting device. i - Seaeh aot 
We will now refer to the train proper, WN 
shown in the development in Fig. 5, start ‘ 
ing with the main wheel, or barrel, as it i 
is termed, since it contains the spring 7 
Ly 
THe Main SprING 
lhe average mechanic is apt to attacl 
but little importance to this feature, sim \ 4 
ply making sure that it is sufficiently YX J 
strong. However, experience has devel % 
oped certain rules by which we are gov pote 
erned to insure best results. In practice the Watch. 
two-thirds the interior radius of the bar FIG. 4. WATCH MOVEMENT SHOWN DOUBLE SIZE 
watches, however, the balance pivots are 
x j run as shown at A. 
“ For a “16 size” watch the following 
eens som | spring thicknesses are customary: A 
af ’ 7 7-jeweled movement takes a_ spring 
a . va — ~ 0.020 cm. (0.008 inch) thick; 15-jeweled, 
TB™s iyi a Ee yy me 
vit i) A) 0.019 cm. (0.0075 inch) ; 17 jeweled, 0.018 
van we cin. (0.007 inch); 19-jeweled, 0.0175 cm 
2 } _ — D ? % _— , ~ . 
— GV/_/) pb ) oO (c.0068 inch); 21-jeweled, 0.017.) cm 
. “ a ak (0.0066 inch); 23-jeweled, 0.016 cm 
, . = ] ‘E (0.0063 inch) \s a rule the thinner the 
J i eats -; Se y spring the less the breakage is apt to be 
FIG. 2 — an added advantage characteristic of 
Lf d high-grade watches. 
= : . «<¢ \n interesting feature to note in cor 
FIG. 3 nection with main springs is the fact that 
—_ e during the warm weather or “dog days 
—_ the breakage of springs is at least 4o per 
cent. greater than during cold weather 
lue pivots lo those un 
7 lari f pow e fact, it may be inte Tre SAFety PINION 
‘ g wit the pivots of nearly all Before taking up the method of figuring 
le I spring it is t st taft measure trom 0.010 to the train proper I wish to mention the 
nak I equal ne-thir ».¢ equivalent to 0.004 to 0.005 safety pinion, which forms a means of 
of t terior f the barrel. Ti nvots carry the heavy bal- protecting the train from injury in the 
hub is ¢ n this we do n bt 8,000 oscillations, which is event of the main spring breaking. Th: 
ff t ( f tur f spring ( 000 revolutions per hour; and act of breaking imparts quite a shock t 
nd if we k naller the spring the ff in the same bearings, unless the movement, and unless the teeth are 
‘t to break; or if the temper is ident prevents, will last for years, re strongly made a safety device of this kind 
~ teat tn eet So t \] if ip ttention other than cleaning is necessary. Many watches are provided 








with safety features which do not requir¢ 
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them, yet as a safeguard against possibl 


damage they are applied 

The safety 
attached to the staff by means of 
thread which is employed to prevent jam- 
ming. It will be understood that 


pinion consists of a pinion 


a triple 


when 
pinion is kept 
tight staff 
Now, if the spring breaks, a reverse action 


the watch is running the 


against its shoulder on the 


takes place, the recoil causing the pinion to 
staff 


} 


unscrew, and detach itself from the 
used, the constant 
shoulder 


1 ] ‘ 
recol due ‘ 


If a single thread wert 
pressure of the pinion against th 
would so tighten it that th 
the breakag« 
sufficient to loosen it, 


ot the spring would not be 
hence the reason for 
the triple thread 

shock 


In watches of later design the 


of the recoil is absorbed by the ratchet 
wheel which takes it away from the train 
entirely [his called a 


safety barrel and very substantially built 


mechanism is 


From the watch to the automobile is a 
wide jump, but shock absorbers were first 


n mplove d in watches 


THe Watcu TRAIN 
[The wheels of a watch have a doubl 


duty to perform First, to transmit 


motion from the main wheel to the es- 


capement; second, to reckon the number 
of oscillations accomplished by the bal 
ance wheel in given time and indicate 
this ti na dial. The train is laid out 
speed of the 


For instance, if the 


to multipiy progressively the 
tirst wheel, or barrel 
barrel makes 5 revolutions on its axis, the 


train will cause the escape wheel to mak 


20,000 revolutions in the same tims It 
Ma \ a Barre 
are ‘ © Piece Cecter Whee 








AMERICAN MACHINIST 


of resistance to this operation and then 
apply the toothpick to the barrel and note 


the difference. In one case you are apt to 


damage the escape wheel; in the other 


you will have no difficulty in breaking the 


toothpick [hen try the experiment pro 
I I 


gressively, starting with the escape wheel, 


and as you approach the center note the 


increase in resistance 


[his experiment ts 


intcresting and instructive as well 


[RAIN COMPUTATIONS 


In all modern watches above 27 mm 
five oscillations 


the balance wheel makes 


Piniot 


| Minute Whee 


a | — : hb 


r—] ial ie) 














a P Minute Pinion 
. Hour Hand 

5 — F2 aeesencan eummsmmanenses 
y Hani 


TRAIN 
which is equal to 18,000 
Let us consider the train in th 
is required to run 
Practice has determined some 
quantities; for instance, we have the 
choice of 6, 7 or 8 leaves for the fifth or 
escape pinion; 8, 10, or 12, as the number 
for the third and fourth pinions; 10, 12, 
or 14 as the number for the center pinion 
[The Howard watch has 12 for center, Io 


for third, 10 for fourth, and 8 for the 


fifth or escape pinion, as indicated in Fig 
Q The barrel in this case is constructed 
course of 


to permit of 71/5 turns in the 


running down and should run 48 hours 


enter Sta? 








Barre 








| "se 


| Center P 








wee 7 po! 











ie.) 
~“ 


12 


W HEELS 


I NTERMEDIATI 


In computing the intermediate wheels 
we have asa 


the balance 1s 


tarting point the fact that 


required to make _ 18,000 


oscillations to one revolution of the center 


wheel. In the lever escapement the action 
of each tooth of the es ipe wheel cor 
responds to two oscillations of the bal 
ance; therefore, as the escape wheel has 
15 teeth we will assume it has 30 teeth 
Chet 

18,000 

000, 

30 
which equals t number of revolutions 
f escape wheel pe hour 


With the center wheel making one revo- 
lution, and the escape wheel (with pinion 
‘f enght teeth attached) making 600, what 
is the number of teeth for center wheel, 
third wheel and pinion, and fourth wheel 
and pinion? 


We know that the fourth wheel to which 


is attached the s nd hand mus K 
60 revolutions per hour, that is, 60 lu 
tions to on f the center wheel. Since 
the escape pin n | iving eight teeth makes 


600 revolutions and the fourth makes 60 





revolutions, we then have 
600 . . 
Oo Ss SO 
60 ' 
which is the number of teeth f the 
fourth wheel 
We have now to find t number ot 
teeth of center and third wheels, having 
ze 
Hair Spr 
\ 
+ " 
ape ‘ to 
I —_ is 
“ } a , 


| 
{ 
L 











will be seen that the 
siderably increased and some idea of the 
resulting decrease in power may be ob 
pallet and bal 
toothpick to the 


tained by taking out the 


ance and applying a 
escape wheel to turn it in a direction op 
posite that in which the watch runs, which 
is equivalent to winding the main spring, 
but which would take a long time to ac 
Note the almost entireé 


complish action 











ul f 2 
DEVELOPMENT OF WATCH MOVEMENT ENLAI 
lr} center p 1 | ing I2 teeth, we 

nad the ul t tee for the barrel as 
follows 

576 

18 2 576 and 8o, 


or number of teeth for barrel. Or, having 
the number of turns, and number of teeth 
tf barrel and 


run? 


pinion, how long will it 


i J 
i 
t a 
——— 
“SS 
IN 

’ ; f ‘ 
SC; < _ y a) | \ . 
© | ; ] * < ? a ‘ 

p c \\ } 

f 10 leave Howard \ t has 
in S& to 1 ent wheel ad 
pinion, and 7'4 to 1 ratio of third wheel 
to tourt | secure e¢ 00 Tt 
ratio necessary tw ce whee l 
fourth wheel. That is, the third p of 

> ft th + ] saohe lose n ‘ n 
if eetn AKCS r% evoiu s c 

' > 

ot the center whec hence Ss Oo or 
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8o the number of teeth for the the wheel. In the meantime e, which is strange as it may seem, the momentum otf 
center wheel, while 7! 10, or 75 called the fork, moves back and forth, the balance is sufficient to overcome for 
the number of teeth for the third imparting motion to the balance by means an instant the motive force contained in 
wheel. Thus we have the train completed of the jewel pin /. This jewel pin is the barrel, as a study of the relation of 
as’ follows Barrel has 8o teeth; center firmly cemented in a roller, or as termed escape tooth to pallet c, Fig. 11, will show 
wheel, 80; third wheel, 75; fourth wheel, by a mechanic, a washer, secured by fric- Pallet ¢ is pivoted at d, and before ¢ can 
80 teeth. Center pinion, 12 teeth; third tion to the balance staff. As the tool a get out of the path of the escape tooth it 
pinion, 10; fourth pinion, 10; fifth or raises the pallet b, it follows that the fork forces the wheel in an opposite direction 
escape pinion, 8 teeth moves to the right, and consequently car- to that in which it travels when applying 

ro one turn 6f the barrel we have the ries the jewel pin with it until the fork force to the balance. With an eyeglass 
escape wheel revolving is arrested in its progress by thte backing applied to watch we can observe this 

80 K 80 & 75 XK Bo pin which is made eccentric for ad interesting action lhe instant, however, 

= 4000 
12x 10 X 10 X 8 
Ll. 1-to-75 - 

turns. Or the relation of barrel to centet1 
pinion, So teeth to 12 teetl (2 to 1: a | ird Pinion | < lto 10 - 
center wheel to third pinion, 8 to 1; third - ~ : | 
wheel to fourth pinion, 7% to 1; fourth Ceuter Pinion 121 , ; | h Pinion — 
wheel to escape-pinion, 10 to 1; which 3rd Wheel tig col, or 
equ ils 6 s x 7/4 . oO 1000, Barre Poy T = - 
as shown in Fig ) Combinations im A iis se Wheel. 
watch trains vary, sometimes owing to td 

he construction, and also to meet the 
require nts as to the number of hours < 1 to 6 - L-to-8 oe— —1-t0-73¢--— t . 

run \n interesting feature in con 7 5-t0-200e 4 
nection with the train 1s the fact that q eo 
through the action of the escape wheel it 
umes of rest, that 1s, 1t stops 
nial Satin ane si lees at alla a FIG. 9. WATCH TRAIN 
es during the 10 hours we worl justment [his action takes place very the unlocking takes place, the tork re 
quickly, and the momentum given the bal ceives an impulse from the pallet end and 
Tue | en = b ie ance causes it to continue on in the same transmits it to the balance. 
[his p t the watch moven direction until it makes three-fourths of : 
pa es ee  aemreciate ite ae! clea aiid as ies: Aint lHE BALANCE OSCILLATION 

Py a turn; it, wever, | not mak 1¢ 

tull nifics and in a contribution of full 34 turn on the first impulsé The balance spring receives its motion 
this natt it is utterly impossible to pr from the body of the watch and yet con- 

sent it so that the reader can obtain a He AcTION OF THE Hair SprING trols and regulates it. A balance which 

thorough knowledge of its functions J (he balance is interrupted in its pro receives a proper impulse will, with dial up 
will endeavor, however, to make clear the gress in the direction given it by jewel or down, make one and one-half turns on 
means employed in transmitting force to pin f by the hair spring or balance spring its axis in one direction and one and one 
use the balance to oscillate is it is sometimes called, which, during half turns in the opposite direction. This, 
Phe scape-wheel teeth are shaped in this. three-fourths of a turn is being as explained above, is termed oscillation 

a. rathe veculiar manner Figs. 10 and wound up. The hair spring must unwind, Here we have another interesting feature 
On the one hand we have a comparatively 

heavy balance-wheel oscillating at a rather 

. high rate of speed, and an extremely 

‘+ small spring arresting this balance in its 

‘ course, which reverses its action, obtains 

momentum, unlocks the escape tooth and 

E 4 - —_—> receives another impulse. Thus back and 

__\ / - ‘S forth it continues 

a s B When the watch is completely wound 

/ \ up the balance makes longer ares of vibra 

= et - a "tion, or oscillation, than when the motive 

FIG. 7. M ‘ ~~ force is soniewhat expended; for instance, 
ie when wound it takes a turn and one-half, 

Fi this gradually diminishing as the mainte 
NG AND TEWEL DETAILS nance falls off until toward the end of 

; . 24 hours it makes a turn and one-quartet 
4 a tion taking d in doing so carries the balance in a only One would naturally infer this 
place mm % scapement; Fig. 10 show everse direction which unlocks escape would caus: quite a vartation in its tim 
I neutral position witl wat tooth at ¢, Pig. 11. Whe instant the un ing qualities. It is here that the skill of 
pletely n dowt It v wind the locking action takes place, the passage of the watchmaker and adjuster is mani 

' a will gh Ss tne | (te th along the inclined face of the  fested. It is his work to equalize the tim 

f palict ising it ou pallet gives another impulse to the balance. of the long and short vibrations; that is 
P ;' ” ' ; is acu ‘ wel pin in the fork a long are of vibration (1 turns ol 

dee t is very imterestin but is accom balance) should occupy exactly the san 

| t sil it pivoted d, plished so rapidly that it is impossible to time as a short arc (1% turns of bal 
ng progres I - ©S llow it while in t10N During tl ance); when balance spring accom 
all : Appa se! _— * -, + ecg, the Relea with - pkshes this it is called isochronal It 

nee Pree ~ aR rjai : cap =p ny t n througn the theery an isochronal spring contains n 

nin HatlOL nou " nd error in itself But to obtain practi 











August 13, 1908 


isochronism we are obliged to u 


7; 


troduce 
errors into t 
and the reverse of the errors caused by 
friction and other disturbing influences 





When we accomplish this the vibrations 


will be isochronal, that is, the rate of 
turning will be the same for different arcs 
f vibration and position, and the spring 


will be truly isochronal 


THE COMPENSATING BALANCE? 


\ balance that is bimetallic is called a 
compensating balance It consists of an 
inner rim made of steel solid with the arm 


connecting the inner diameters and to 





E cape Wheel 
15 Teeth 


FIG, I 


HE ESCAPEMEN 


which is fused a brass rim while in the 
rough. Upon the completion of the bal 
ince it is slotted at two opposite sides near 
the balance arm, so as to permit the free 
end to change its relation to the center 
Screws made of brass or gold are at 
tached, as a means of regulating, altering 
the weight in relation to the hair spring, 
ind poising. There are two screws in the 
rim above the balance arm which are 
somewhat different from the others, and 


ire called timing screws. These screws 





re employed to bring the watch to time 





without disturbing the regulator, which, 





he spring which are equal to, 
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is it leaves 1 factory is at zero. Th 


other screws I called balance screws 


and are not disturbed fter the above 


\ll watches « 1 fairly good grade aré 
given a temperature test; that 1s, they are 
subjected to 90 degrees heat tor 24 hours 
ind to 38 cold for the same length ot 
tim In a ynpensating balance thet 
are more holes than screws [his 1s 
enable the screw I be shifted as the 
temperature work requires. For instance, 


if a watch runs fast in heat and correctly 


in cold, we move a pair of screws (whicl 


ire opposit« each other so as to have 


sume effect in each half of the balance, 


and also to keep it in poise) toward the 


t 
end of the rim or toward the slot Phi 
amount they are shifted is determined by 
the number of seconds gained. By shift 
ing the screws one hole, we alter the 
timing from 4 to 5 seconds per 24 hours; 
for instance, if we have a gain of 10 se 
onds in heat over cold, we move one pau 


of screws two holes and vice versa 
Heat causes the hair spring to lengthen, 
consequently making it weaker, and un 


able to vibrate the balance in the required 


tim At the same time heat affects the 
balance arm to lengthen it, thus giving a 
larger diameter of balance and adding dif 
ficulties to an already weakened condition 

On the other hand, cold shortens the 


hair spring, necessarily making it stronger, 
which serves t cel the balance; 
added to this we have the contraction of 
the balance arm due to cold, decreasing 
the diameter of the balance which has 
the effect of lightening the load of an 
already strengthened spring, which helps 
still further to accelerate the balance To 


overcome this variation and cause the bal- 


ance to vibrat r operate the same in 
regard to time in heat as in cold, the bi- 
metallic balan referred t above was 
ntroduced 


[HE A \ OF THE BALANC 


ig. 12 shows, first. tl balance in its 


normal condition with rims concentric as 


it .; second, the effect of cold; third, 


na ¢ e purpos exaggerated to be the 
better understood \s the heat weakens 
the spring and adds to its load by increas 
ine the balance diameter, the balance com 
pensates fi is by carrving t mass of 
metal me r the balance axis, as shown 
it ¢ This « Fae s effected by the pro 
portion of the two metals, brass and steel 


[his proportion is only arrived at by care 
ful experiment. The outer brass rim ex 
panding more than the steel inside can 
extend in one direction only, and that 1s 
as shown at which is equivalent to a 
smaller diameter of balance. In cold the 
reverse action takes plac The spring is 
stronger, the balance smaller To com 
pensate for this, the contraction being 


greater in brass than steel, causes the bal 
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uglit it B, thus carrying 


tal farther away from the 


tarding effect [he 

el in this way ts as a pendu 
t | » g fast or 

lower t vend In 


a 
a ~ ‘ 
“a ‘5 
. 2 
3 
As -* 
| , 
po oH 


HE COMPENSATING BALANCE 


ccelerat r retard the action 
= 13 
ju 


ining the number of jewels 
watches, five can always be 
the number contained in the 


se consisting of two jewel 


nd two end stones, and one 


| which takes action from the 


ire ilwavs two jeweled pal 


abov« constituts the seven 


ewels which are found in all 


assumed that there are as many 


dial side of a movement as 

e train sid 

still further, observe if the 
is jeweled; if so, that means 9 


hen bsery if tl fifth or 
s jeweled: if so, that makes 
through to the barrel 

velnent is One containing 


unber of jewels \n 11-jewel 


ncludes tl seven primary 
illet axis and the escape axis 
wel movement includes 


train from balance to third- 


7-jewel movement includes 
balance to center-wheel. A 
vemenit has either the escape 
d the same as the balance, or 


varrel \ 21-jewel movement 


+] 1] } . aa 
e pallet and escape wheel 

+} Lael er 

the escape wheel capped and 


led \ 23-jewel movement 


e highest, includes the fore 
wel train, with escapement 
barrel-jeweled The jewel 
ll indicated in the train 
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lectric Furnaces Used in Treating Stee 
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Different Styles of Furnaces for Experimental and Practical Work and 
Their Construction. A Pyrometer for Use with Them. 


A Welding Outfit 





B Y 


and heat-measuring 


being id pt d tor the practical work of 
making and reating steel, and The 
Heskins (¢ ompany, 93 Erie street, Chicago, 
lli., is manufacturing pretty complet 
line of this kind of apparatus. Tle quick 


ness with which the desired heat can be 
furnace and t 
which it can be held at any 


length of 


attained in this kind oft 


ease with 


required point for almost any 


time, makes of them very desirable in 


struments for the heat treatment of steels 


The ease with which the temperature can 
be raised and lowered either slowly or 
quickly, and the abolishing of the fuel 
gases which work harm to the steel 


ie 


treated are 


also very important points 

which count in favor of the electric fur 
naces 

The mechanical construction of electric 


furnaces is not at all complicated, there 


fore in this regard they can compete with 
any of the high-grade furnaces used to 
anneal, harden or temper steel \bout 
the only point to be settled in regard to 
their use commercially is the cost of opet 
ation on a large scale, and if this cost can 
be kept down to tl it of the vas turnace, 


their use for practical work 





COMBINED 


CRUCIBLE 


re (Ot course, where the pieces to be 


small, o1 


main considera 


on larger 
work where quality is the 


ist, this cost of oper 


tion, irrespective 


ation 1s not a debatable question 


SMALL I URNACES 


The line of small electric furnaces built 


for this class of work is quite varied, and 


AND MUFFLI 


r. L 


style 


e. 


ey can be obtained in most any 


equired fhe furnace illustrated in Fig. 
wld a No 


k vs. aS 


igned to ooo crucible 
shown, the 
the 


It can also be used 


vhen standing on its 


] } 


crucible and covers being shown to 


1 


right of the turnacs 


a muffle furnace by laying it on its side 


on the bent wire frame, shown at its right. 
When used in this way the flat plate, 
which is shown leaning against the side 


is inserted in the fur 
will 


of the wire frame, 


nace to lav tl work on so it not 


come in contact with the lining of th 


furnace and thus heat unevenly 
The lining used in this furnace is shown 
and is made of 


in front of it por 


celain with a spiral groove for winding 


the heating coil in This heating coil is 
shown in place with the positive and nega 
connect to the wir 
this 
for connecting with 
an incandescent socket 


furnish all the heat necessary for this type 


tive ends ready to 


furnishing the current In case ar 


rangements are made 


lamp which will 


and size ot furnace 


used on a direct or alternat 


ing current and is absolutely guaranteed 


not to purn out at 


temperatures up to 


itigrade, or 1832 degrees 


grees Cer 


fahrenheit, the cost of operation is less 


ELECTRIC FURNACI 


cents per hour and it requires but 


;'2 amperes at 110 volts 
he heating coil in this style of fur 
special wire composed 


nace 1s made of a 


of nickel and chromium in different per- 


centages to suit different requirements. 
The most commonly used wire is com- 
posed of 5, 10, 15 and 20 per cent 


chromium plus 95, 90, 85 and 8o per cent. 


A K E 


nickel 


these two elements are covered by patents 


The different combinations of 


by The Hoskins Company. This wire has 
60 times the resistance of copper and 
resistance of plat 


ibout six times the 


inum while it is much cheaper and 
does not decrease in size, like the latter, 


when subjected to a high temperature for 


a long period of time It also has a 














FIG 2 FURNACE FOR OBTAINING CARB 





CONTENTS BY HE DIRECT METHO 

very low coefficient of expansion \ 
s having about the m nsile stre 

s steel 

Lo It 1S irgely lu the success Ot t 

mpans vit < mall furnaces . 

e guarantecd not to burn out at te 
peratures p tl 832 degrees Fahrenheit 


temperature mut higher 
hort 
n used fi 


peri d ot 


equently for melting ¢ yppet 


between the sheet-metal oute: 


and the 


lhe spac 


1 e } 


furnace porcelall 


] : +) + ] 


linins, with its heating coll, is pa 


a special heat insulator 


OTHER STYLES OF SAME lypt! 


lhe 
made with 2, 4, 6, 8 or 


shown in Fig. 1 is 


furnace 
any number r 
quired, combined in one plate  whicl 
serves for the top of the furnaces. Thi 
makes a very handy apparatus for carry 
at tl 


for handling a large nun 


ing on a number of experiments 


Same time or 


ber of small pieces in practical com 


mercial work 
The 


signed especially for determining the car 


furnace shown in Fig. 2 was dt 
bon content of steel by the direct method 
The inside diameter of the tube is I in 
and it is 12 inches long, with both ends 
open. At a constant temperature as hig! 


as 1850 degrees Fahrenheit this will give 
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a uniform heat in 


length. In other words the work 
be kept at least one 
owing to the cooling effects of the out- 
side atmosphere 


This furnace might also be 


the hardening of long slim pieces such as 


rods, drills, reamers, etce., as its con- 


struction is the same as the cenibined 


crucible and muffle furnace and it can be 





10 inches of the tube 
should 
inch from both ends 


applied to 

















ELECTRIK MUFFLE FURNACI 


operated at the sal temperatures It 
could also be used successfujly in larger 
Sizes and OTN end can be se aled if desired 
The muffle furnace shown by Fig. 3 has 
the same mechanical principles used in 1 
construction Phe stock furnaces art 
made in three standard sizes, these en 


} 


2 inches. wide, 


inches de p.4 23¢@ by 7 mchnes nad 5 

by 334 b ) inches, but other s1 

wit the requirements of special shap 
1,1 ] + Py 

pieces could easily be made, owing t 


simplicity of the construction 


These furnaces, like the others, are 


guaranteed against a burn out up to 1832 


degrees lahrenheit, but another type t 


the same style of furnace is* built which 
will stand higher temperatures witl 
greater durability for continuous service 


made with thi 


Hot 


coil 


plates are also 


wire underneath, for generating th: 
heat, which are very useful for laboratory 


work 


CARBON-RESISTANCE FURNACI 


Where higher temperatures are needed, 
such as those required for melting metals 
with a high melting point, the furnac 
shown in Fig. 4 gives much more satis 
factory results 

This furnace is shown with the opening 
in the top, but it can be made with the 
opening in the side, for a muffle furnace, 
if so desired, or tube furnaces, either 
vertical or horizontal, can be made on this 
principle. 

The mechanical construction of the fur 
nace is shown by the line drawing in Fig 
the 


5, in which A is the shell or case of 


B the chamber which 





furnace 





furnace ; 
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been made im-sizes up to I5XI5X15 


sults 


has 


inches and given good r in its oper 


magnesia as 


filling in loose 


ke pt tight by 


needed, and as this is a cheap ma- 


] 1s 





i 
ation; C is the carbon-resistance blocks terial, the cost is hardly worth consid- 
which can be made any thickness from il 
g inch to 2 inches t increase Of 
decrease the resistance quired in any OPERATING THE PF URNACI 
size of furnace: JD is graphite slabs; / Im operation th eat mn the chamber 
the magnesia lining which 1s packed be s alw in proportion to the current 
tween the carbon-resistance biocks, or the é easily regulated by 
graphite slabs ( outer shell; F a t ind-wheels / whic nn 
sheet-steel brace f: each end: G shows CI ‘ t resistance by 
the graphite rods the copper bus-bars pressing ether loosening the carbon 
and J the clamps for connecting the bus l \s the resistance 
bars to the graphite rods; / ire transit what generates the heat, a high or low 
nsulations _¥ hand-wheels attached LO nee will Vv} high OT low heat u 
ds which at threaded and screw chamber of the furnace 
through the end pieces / VW is a crucible (his furnace can be worked success- 
which may be used in the furnace fully under temperatures as high as 2000 
As will be seen, the furnace is one that erees Centigrade, or 3632 degrees 
can be easily repaired when any _ part ahrenheit, and it is very easily cor 
wears or burns out, or is broken; for in lled at all temperatures between 900 
stance, the carbon resistance blocks may «and 2800 degre: Fahrenheit It will 
be lifted out and new ones put in their melt anything from lead to platinum and 
place by turning the hand-wheel A until while magnesia has becn considered a 
there is no pressure against the blocks non-fusible material in the past, it has 
[his also loosens up the grapl It slabs CCl mk de t crucibles and rused 
D so that thev can be taken out and re Into solid on by heating wn this 
placed with new ones. The graphite rods — furna 
G are removed by loosening the clamps / \ special transtormer 1s located at the 
and the screws attached to the hand p of the furnace and the current rs 
wheel A the magnesia lining /: is easily f t] purpose f 
t 

















ELECTRI( 


FURNACE FOR PRACTICAI 


COM MERCIAL WORK 

















changing the voltage, on the lin on 
of.low value, so there will be no dang 
tI the opel rT \n me 1 is at 
tached, as shown ibove the furnace in 
Fig. 4, so that the operator can see how 


much energy he is using. With this read 
ing, and ihe time taken to reach any 
given temperature, the results wbtained 
can be rept ted very accurately ind if 
records are kept of these, the results can 
be repe ated after a long lapse of time 
This furnace is made for use on alter 

nating currents only and will be manu 
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Fle 2 IETAILS OF COM MERCIAI 
factured to order in any size from a 
chamber 2x2x3 inches to  I5XI5xXI5 


1m hes 
lhe 


which it is controllable makes it adaptable 


large Variation in temperatures at 







to many uses, other than the melting and 
tempering of metals. It can be used for 
the hardening and tempering of steel as 
well as for the melting of the same, by 
generating the exact amount of heat re 
quired 
MEASURING THE TEMPERATURI 
For measuring the heat in the above 





furnaces, as well as in other places where 






high temperature measurements are re 





quired, this company makes the pyrometet 


Ij 





shown in Fig. 6. The special feature of 


this pyrometer is the thermoelectric 
couple or hot end It is made of th 
nickel-chromium wire described abov: 
and does not need the expensive and 
fragile porcelain or quartz tubes for a pro 
tection, that are used with many other 






pyrometers 






Chis wire has about four times tl 
electromotive force of the platinum 
rhodium which is usually used _ for 
couples; is not affected by furnace gas 


and 1s much cheaper than the latter metal, 


therefore it can be used in larger siz 

which makes it much more durable. By 
being able to use it bare, it can be placed 
in direct contact with the metal to b 
heat-treated and, therefor there is 1 

lag in the temperature registered on th: 
pyromete! scale, as would be the case 
with a couple which is inclosed in a tubs 


of heating the tube 
the 


lloy readily with the 


owing to the 
the 
It 


necessity 
heat 


do. S not 


before cat.penetrate to 


: upk 





non-ferrous metals and can, therefore, be 
used safely’ in the foundry to judge the 
proper heat at which to pour these metals 
when melting them. By this us f it tl 
















































FIG. 7. A 


SIMPLE ACETYLENE-OXYGEN WELDING OUTFIT 








temperatures which are found to give the which is held in one hand of the oper- 
greatest strength and density to any of tor while the work is held in the other 
the non-ferrous alloys can be repeated in is shown in Fig. 7 
different melts 
\ Hanpy AvutToGenous WELDIN« 
\PPARATUS 
In the preparation of the couples the 
Hoskins Company has developed a very 
cheap and handy apparatus for welding 
the wires together which form the hot 
end This is shown in Fig. 7 and con 
ists of a “Prest-o-Lite” tank of the kind 
25] ; 
pl 
FF) 
FIG. 6. HOSKINS PYROMETER WITH EX- 
FI \ F SHOW? N POSED COUPLE 
usually seen on the inning board of an [his makes a cheap, portable ind 
wutomobile for giving the light in the handy outfit that any shop can put in, no 
lamps This gives the acetylene needed. matter how small, providing they have 
rl ixygen is obtained from the tank any welding to do. It gives all the heat 
tanding ( OO! the top only ol that 1s necessary to weld steel sheets as 
which is show These can be obtained thick as ¢ of an inch. also rods 
n almost any city at a small cost and the other pieces of small sections that at 
contents can be renewed when the pres thicker thar this. With this outfit ; 
sure weakens [his one has a pressure necessary to wear colored glasses as 
f 250 pounds to the square inch the flame is so bright that the work cai 
contents of both tanks are brought to otherwise be seen. It can be operated } 
gether by rubber tubes and a brass Y anyone with ordinary intelligence, but on 
with au individual cock for each tank. precaution must be taken and that is 1 
\nother piece of rubber hose carries the turn on the acetylene and light it befor 
combined gases to a special blow-pipe’ the oxygen is turned on. If this is not 
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done, or in other words, if the oxygen is the end and repeat the operation Phen \ \ oF THE Too! 
turned on before the acetylene is lighted, you will have a depth gage which you can The slots should be milled in flush on 
the operator, tanks and other apparatus’ use in the center or at the end as the case’ each side to suit the scale to be used. It 


and part of the shop are liable to go up may require Next loosen the vise and will be seen that vou can get from I to 


4 


through the roof or through the side move to 1 degree, tighten up and mill in 9 degrees on one side and from Io to 60 


ot a brick wall from the force of the the third slot and continue adjusting the degrees on the other by 5-degree steps 


explosion which is bound to occur. vise I degree at time until that side of Now to get II, 12, 13, 14 degree, or any 
[he pressure of the oxygen in the tank the tool is finished You will have whet ingle between 10 and 60 degrees, all that 
can be ascertained by attaching a pres lone. the following angles is me ssarv is to have another blade (or 
sure gage to it as shown at the top of the if re use the san lade). leaving 
: toy — =<. esired e th me blade), ving 
tank in the illustration Slot No. 2 1 degree one edge straight, and on the other edge 

Slot No. 23 » degree ; ' . 
—— at ie 2 |S ane one end 1 degree back 2 inche 

Slo 0 ’ ‘ “ 1 

t N A degre from the end, and bevel the other end 2 


a Slot Ne 6 90 degre ; 
A Handy Bevel Tool Slot No F S oo degrees [he sketch shows this blade 


Slot No. S&S & degre 
ee Slot No. 9, 7 degree with ends marked 1 and 2 degrees so as 
” Slot Ni 1 S degre . a 
By Jas. FLANNERY Slot No.11. 9 degre to prevent mistakes. Suppose an I1-de 
Ihe accompanying photograph ind 


sketch, 


FE " . : 
, 5 

bevel. Every machinist takes great prid 

in having in his kit of tools something \ 

+} ] ] = 


lat 1s a little out of the ordinary. Among 


igs. 1 and 2, show a very handy 


y 
Pd 
Ln 
Y 
x 
~ 











: oye ; ‘ 0) bu ‘ B C 
my tools was a depth gage that ooked 
ike so much junk and I tried to see if | — Z 


could not make it useful from one end to ; et 
on ee ee nail ——— ee en ee 


the other 
In setting a protractor unless one has 


ery good eye, it becomes necessary to G 





s¢ a magnifying glass to locate it at the | | | | | } c 
, 
degree required and care must be take | 
Ss! i a < LANL! a | oo - i.  . ia iC , r ) | 
, a ' 
ocking it or it will mov Now mi lye te 
| 
° 1} | | | 1 D 
lea was to get away from all that un | | 
necessary work. It will be seen that all Sy 
] ] } } ] }- 
that 1s required with the tool is to insert E 
the blade oO! s( ( 11 the slot yf the de a ee - Ses j 
sired angle 


How HE Bevet Toor is Map ) 


lo make one ail that 1s necessary is 1 [ 





take a piece of machine or tool steel 
plane, mill or grind it so it will finish FIG. 2. A HANDY BEVEL TOOI 
;X1Ix6 inches long, then lay out holes as 


in the sketch It is the best plan to cut : , , 1 
Care must be taken in locating slots on gree angle is required; place the blade 


1 slots on a milling machine using the : 
: the opposite side, as they must pass across in the slot for 10 degrees and the end 
graduated vise. It is necessary in making , - : ; ; , 
. the holes and vet not run into each other with the 1-degree bevel will give ejthet 


the tool to use care in adjusting the vis ; ; 
For a blade you can buy a '%-inch scale 9 or 11 degrees, according to which way 


as on that depends accuracy of the bevel - 
, ' . a 6 inches long if vou have none in your. it 1s placed in the slot Now place the 
The slots are milled after the oles are . ' 
‘cee kit \ great many have a depth gag blade in the same slot with the 2-degree 
drilled As there are eleven slots on ¢ h - 7 os : ‘ 
bg bevel on the side desired and you get I2 


such as Starrett makes; then you have 








side it will be the best pl in to start in , ) ' : 
the center or hole No. 6 and with part otf the tool already made, as you “*5"* r getting I3 degrees place 
112.3 “ae . th ime blade (using the same en 
the vise set at zero mill slot No. 1: then can use the blade and lock nut for hold a aagalbcen ws g the ellos » 
é' , , the slot marked 15 degrees. Turning the 
move the table crosswise md com ut ft ing the scale in the blade 





blade end for end the same slot and 






using the end marked 1 degree will give 





14 degrees and by using this same method 











you can get any angle from 1 to 60 





Oruner Uses 






Diemakers will find this a very handy 





tool hey can make b ades to suit almost 






any of their requirements. In the section 





in Fig. 2, A is the tool proper; B the 





blad r scale; C the clamping screw; 
D the washer; E the lock nut 


In milling the slots for the gripping 






device care should be taken to have the 





cutter set as near the center of the hole 






as possible so as*to make the locking de 






VICK ipplic ible for all holes Chis is not 
















. necessary with the split-button device 
FIG. I. A HANDY BEVEL TOOL ed in the Starrett depth gage. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


Making Cylindrical Laminated the tools was only £8 10 shillings and as I had not a bolster suitable for the 




























































































of the cores 5 pence each job. The shear consists of 4x1-inch steel- 
Cores | . } > 2 - . 5 wr . . ‘ « |} > } o 
Figs. 1, 2 and 3 are side and front ele- faced iron cut and machined in the same 
itions and a plan of the die for shearing way after being well annealed. At Fig. 
A few months ago our firm booked an the laminations. Figs. 4, 6 and 7 are side 3 the die is cut away at N N to permit 
order for 1500 laminated cores, as show! nd back elevations and a plan of the the stop K to bury itself and to allow 
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FIG. 9 ' pe? 
Enlarged End View 
FIG, 10 
WAKING CYLINDRICAL LAMINATED CORES 

in Fig. 10. The foreman of our instru lie for piercing the rivet holes. Fig. 8 is for reasonable support in B and C, which 
ment department was instructed to make a plan of the guide and stripper plate are guide and holder respectively. N N 
a dozen of them. This dozen worked out showing the self-centering device is then finished perfectly flat in its length, 
at 5 shillings and 6 pence each, with th Che parts 4 BC DEF, Fig. 1, are con- allowing one degree of vertical clearance 
result that I, the foreman of tool and structed trom 4x%¢-inch section bright to permit of clear cutting. Four holes 
machine rooms, was called on to estimat lrawn steel cut from the bar 654 inches 5/16 inch diameter are drilled through 
the cost of tools, ete., for making them, long; E and F which act as distance and countersunk for screws, to secure the 
with the result that I agreed to make  pleces are cut 2% inches long, they are die to the bolster EF G. Two 5/16-inch 
them for 6 pence ich, the tools not to then machined to 6% and 2 inches long tapped holes PP at Fig. 3 seciere the 


ore than £10. The actual cost of respectively. E, F and G form the bolster guide and stripper plate C to the die with 





we 
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two pilot pins. Two 5/16-inch screws se- 
cure the strap L of 1x%-inch machine 
steel, which in turn carries the stop R 
and micrometer screw J, Fig. I, cut 40 
threads per I inch and graduated to 
thousandths. The die now is quite ready 
for hardening. It is slowly heated to a 
bright red, then steadily quenched into a 
bath of brine, previously heated to about 
100 degrees Fahrenheit, taking great care 
to hold it perpendicular in quenching so 
as to prevent warping. The temper 1s 
then drawn to a dark straw, and placed 
in the oil bath to cool. The next opera- 
tion is to secure the guide and stripper 
piate © to the die and transfer the screw 
oles PP into C, then after securing 
them together by their original screw care- 
fully transfer the pilot pin holes QC; 
this done and the pilot pins placed in po- 
sition carefully scribe off the slot way 
to take the punch H, which by the way, 
is made of 2x'4-inch tool steel 43% inches 


mg, machined, hardened and tempered in 


th same way as the die with the ex- 

ceptior that 1! stead of being slowly 

drawn to temper, it was quickly drawn 

va whit tempering block so as to 

permit the face S, Fig. 1, which comes 
ning ' 

t w itself, after it had 

C t pened 

Ti pe I { 

e | t e guide-plate 

the grub screws 

7/10 in 1 2¢ reads per inch 

nd left 0 t ese are hardened 

and temp ip wear ¢ sed 

through the die being ground on its broad 

face, the re cked by four 3/16-inch 

grub sere op as shown in Fig. 1 

this p lie has sheared some 


30,000 piec nd is good for many times 


that number. Between C and D, Fig. 1, 
the stock is fed between two strips of 
machine steel 3/32 inch thick that run 
the entire width of the face so as to 
guide the stock square to the shearing 


punch 


FEEDING Stock INTO THE SHEAR TOOL 

In feeding stock, which by the way, 
measured 45@x0.255 inch thick, the stop 
K, Fig. 2, was set by means of the mi- 
crometer adjustment screw J, which has 
a thread 40 per inch cut on its entire 
length with its head graduated into 25 
By the 


aid of this micrometer adjustment I de- 


equal parts as shown in Fig. 1. 


pend upon being able to procure a com- 
plete circle so far as practice would per- 
mit when the required number of lamina- 
Now before | 


could proceed to cut up my stock it was 


tions were built together 


most requisite that I should know ex 


actly how many laminations I would re 


quire to make a diameter of 11/16 inch 
with two strengthening walls as shown 
Fig. 10, each being 1/16 inch thick, 
given stock f 0.255 inch thick, so if I 
le 1 L | +1 > 
ipl vhich b e way, was 
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the number of laminations needed of the 
5610 inches, so 


thin gage = 0.255 X 22 
that with two outer or riveting walls, 
1/16 inch thick ¥é inch, thus 0.56010 
1. 9.125 = 0.6860 inch, this proved to be 
all that was desired. The next point of 
interest to determine was the progressive 
differences that existed between lamina- 
tions 4A to R shown at Fig. 10. I, there 
fore, sheared 22 pieces of A width, added 
the two strengthening walls L, riveted all 


together, turned them in the lathe the 


finished size, viz., 11/16-inch diameter 
This done | t the whole of it asunde: 
carefully numbering each lamination and 
then iccuralt neasured the width ol 
each nination, which gave me the f 
lowing results {f and B were alike, 
0.687 inch; C, 0.677 inch; D, 0.665 inch; 
E, 0.652 inch Fe) 9.635 inch; G, 0.605 
inch; H, 0.573 inch 0.540- incl 
] 503 incl ‘< 0.452 inch; 
0.2125 In s ) S nplit ' t 
ters in the 1 lation _ ni n 
eter screw J on the stop / | took the 
difference that existed between the lami 
nations taken progressively. As laminations 
{f and B are th mi took their widtl 
» screw | l | OW 

j nd / t ( .O1O ( to | 
0.012 inc .O12 incl Eto | 
O17 i 1020 inc] 4 j 
()¢) 2 ] { | ) ~~ ] ‘ 
0.039 incl y= To g 
gams mbling, I had 
four assembil xes made up of com 
mon wi wit lidin fron showtr 
n Fig. 5s, « ese boxes held suf 
cient | BI I s to ike ip 250 con 
plete cores [here are twelve divisions, 
1 to L inclusive The sliding front com 


pletely ‘shuts off one hole, this acts as a 
tell-tale showing where the assembler 
took the last lamination from | used 
these boxes to guarantee that the dif- 
ferent laminations were kept in their re 


spective bins during the various operations 


THE Prercinc Puncu 


The piercing punch, Fig. 4, is made up 
with the same stock as the shearing tool, 
Fig. 1, with the exception of the top plate 
C which supports C’, and also prevents 
dirt and grit getting into the working 
parts of the self-centering chuck contained 


in the guide and stripper plate C’. Plate 
C is a piece of 4x'4x6%-inch bright 
drawn steel Che self-centering device, 


shown more clearly in Fig. 8 consists of 
a piece of 4x5gx6'%4-inch_ bright-drawn 


machine steel with two rectangular slot 


ways 7 5x54 inch cut out to receive th 
two guides K which are of red brass ma 
chined all over with two ears on each / 
which are drilled and tapped 3/16 incl 
Whitworth inserted in each ear Phe 
ire fou stud whicl ct ws rt 
clus S re made from 2 
114 lrill tl led 3/16-1 
\V\ wort ] ] n d 9 
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ground on the face at the other end; they 
are left a good fit in their bearings L’ and 
locked from the underside by four '%4-inch 
Whitworth grub-screws to prevent them 


from turning when set These studs L, 
as shown at \ N and M M, Fig. 6, part 
in the guide and stripper plate C’ and part 
in 1 piercing die J) through half circle 
slots cut hrough the face of the die, as 


ig. 7. The two guides 


I ire operated by 
' S Phis spindlk sa 
: \\ , 1 { n 
i \\ \ I ic! 
t r end, with a 
’ y k Ss ( tt il 
1s Sp le screw simply drops 
’ xactly 1 the same way as 
t lrill-chuck screw does Phe 
( S | db ti screy ire eld 
1 ) | I | pil t pin whicl 
t f ll 1 threaded at one 
| N 1) 
t I K1In i! e 
, ( } ‘ hac 
rt \ .) ) 
| | ICs 
0.00375Xx ! deep 
| I 
! ke f ill rod 
tT) 1 ere thie n 
line t the punch plate B 
! their entire length and 
D ) lor and then dart 
\ ting ends 
EEDING HE WorK IN THE PIERCING 
PUNCH 
Phe wor fed into the piercing punch 


| if j between \ and li lhe 


width of I} is 0.690 inch, which is 0.003 


inch wider than the widest lamination that 
is to be pierced, and at the bottom there 
is a slot which permits of a knock-out 
plunger which is worked by a compound 
lever by the left foot of the operator and 
a similar contrivance for pushing the work 
home with the right foot, after being in 


serted by hand [he laminations 3 to 12 


inclusively, required the use of the cen 
tering device; lamination L, Fig. 10, is 


1/16 inch thick and consists of bright 


drawn half-oval Swedish iron The 
whole of the laminations were pierced at 
the rate of Id. per 1500 laminations As 
will be seen in Fig. 10, the work is held 
gether ix brass rivets of No. 13 

rag t these rivet was headed at 
I ) \ ( ( | Cl pl ved 
I It w mad 

, | steel. 1 re ll 

) ! ller 
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plate, as shown in both views, held the 
stock so that one blow with an 8&-ounce 


This 


in the ordinary par- 


hammer formed the required head. 


tool is made for us¢ 
allel vise with lips, as shown, to prevent 
the tool from slipping J. H. Turner 


Birmingham, England 





Facing, Boring and Threading 


Rings 
We had some cast-iron rings to mak 
Out of respect to Mr. Osborne's coffee 
mills and corn shellers, we will say they 
were to be used on a new sort of haj 


cutter we were getting up. 
but 


inches inside diam- 


exact sizes are immaterial, they 


were to be about 3 
eter, 434 inches outside, 3% inch thick, and 
threaded internally with a square thread 
of seven pitch. One face, and the outside 
of the 


The work 


rough 

16-inch lathe. 
Two tool posts were used, the one nearest 
the headstock holding 


rings were left 


was done in a 


an ordinary square 





\ 


_ \ 


DD) 
= 








TJ 
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nd 


THE BORING AND THREADING TOOLS 


thread cutting tool, and the other a 
tool, 


“spe 


cial” round-nose shaped as shown 


In the tailstock, in place of the center, 
was a sizing tool, simply a taper shanked 
bar, carrying a double-ended cutter, 3’ 


inches long. 


The method of operation necessitated 
that the universal chuck should be put on 
as securely as possibl then with the 
casting chucked, and the lathe running 
backward, the inside of the ring was 
roughed out | ing about o.o1o inch for 
the sizing tool to remove. The face was 
then finished, relieving it to a little 
greater diameter than the size of the 
thread, which, by the way, was much 
deeper than ordinary Witl he lathe 
running forward ing tool w put 
through, and lastly e thread was cut, 
the ring being completed at on hucking, 
without chan, f tools in the tool posts 

Neither the traditions of the | r 
the number of rings made me 
warranted anything elaborate in the way 
of special equipment for tl ob, but it 
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was 
the 


thought that the method used 


of 


1 


usuei 


was 

over 
tools, 
of 


somewhat an improvement 


of and 


changing 
bit 
situation was that an 
to break 


threading tools in one-half day; this was 


more one 


size One humor 
the 


managed 


calipering for 
connected with 
apprentice seven 
held up to his successors as a limit which 
it would not be well to pass. 
Stamford, Cenn. i. 


H. 





A Pencil Sharpener 


To 


scribed 


useful hints already de- 
of 


the 
for 


many 


the benefit draftsmen I 








Jn 








PENCIL 


SHARPENER 


would like to add the one shown in the 
accompanying sketch. This provides for 
readily obtaining a fine round point on 
any drawing pencil. 

Obtain a piece of material—either wood 
or of the shape shown, and glue 
fine the 
Then by keeping the cone stationary and 


describing a circle with the hand grasping 


metal 


sandpaper on inside surface 


the pencil which is held in the position 
shown, every part of the pencil point im- 
mediately comes in contact with the sand 
paper, resulting in a point as true and 
fine as could be desired 


Albany, N. Y. M. E. KEet. 





Standard Key Slots for Fixtures 


I have found that the practice in most 
shops 1s to make new fixtures with a 
~ A ~ 
Top of Table 
% —$_________ 
<----» 

STANDARD KEY SLOTS FOR FIXTURES 
certain size fixed key, which ties a fixturs 
up to a machine with certain width T-slot 
[his also makes it necessary for the tool 


designer to look up the machine on which 


a new fixture may be used and to find out 


the width of the slot 


key ol 


be determined 


in the table so that 


proper size for the fixture may 
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In the sketch I have 
shown a key whereby this may be avoided, 
and which I think would be more con- 
venient for both the drafting room and 


ma- 


accompanying 


shop. And the choice of selecting a 
chine for a certain fixture may be left to 
the shop foreman to suit conditions at the 
time when he wants to use it. 

The key is made of tool steel and hard- 
ened. It is made a light press fit for both 
fixture and table, so that it may be easily 
removed. The width at A is always made 
to 
wide enough for ordinary use; the length 
is 14 The width of the key at B 
is made to fit the table slots of the va- 
rious milling machines or planers. 

Several sets of these keys may be kept 


one certain size; one inch would be 


inches. 


in the various departments where they 
would be used. This method saves fitting 
each fixture with a certain size fixed 
key, and allows a fixture to be used on 
any machine to suit condition at the 
time it is put in use. 

Revere, Mass. E. E. PHINNEY. 





Making Key Dnifts 


Several years ago while the shop was 
shut I was changing some machinery. I 





] 
A B Cc D 
SN 
a 
VARIOUS SHAPES OF DRIFTS 


needed some key drifts, so went to a little 
blacksmith’s shop where they did nothing 
much shoe horses and 
I expected to have to show the 
smith how to forge them, but he showed 
me something before he got through. He 
drew out the stock as at B the same as all 
tool When he started to 
bend it I came near telling him he was 
wrong. 


except repair 


plows. 


dressers do. 
Instead of bending it as most 
B to that will 
down into the keyseat he bent it th¢ 
other way like C, 


smiths do like get a heel 
then drew out the heel 
When I came to 
use these drifts I found they did not bend 
like the old ones did. A 
showed the cause. 

A there is nothing to 
support the stock where the shoulder just 
heel and the force of the 
blow causes it to bend. Afterward I was 
talking with him and explained why his 


to go into the keyseat. 
ip and break 
little thought 


In the old style 


me 


above the is 


drifts stood up to the work so well. He: 
made one like D just to show what he 
could do. That smith is foreman of ont 
of the largest blacksmith shops in this 


part of the country 


Decatur, Ill W. A. BrIGHT 














Tapping Amber 


\ man brought a tobacco pipe in the 
shop to have the stem repaired Phe 
stem was amber which had to be drilled 
and tapped I tried several lubricants, 
but with everything I tried the amber 
would break after I cut about two threads 
At last I tried alcohol and it worked 
fine 

Denver, Col H. G. BENTLY 


Jigs for Drilling Holes through a 
Round Pillar 





Having a number of round pillars, as 
shown in Figs. 1 and 2, to drill, we de- 
signed the jig shown in Figs. 3 and 5, 
also in cross-section at Fig. 4. It pos- 
sesses one point of interest to jig de 
signers, that of clamping the pillar in two 
places with only one adjusting screw, H. 
This is a very excellent feature, and saves 
much time, and in my opinion, should be 
much more widely used in the design of 
jigs and clamping fixtures. Fig. 3 shows 
the general arrangement with a pillar in 
position. A is a gray iron casting planed 
on the bottom. B B are two V’s for 
clamping the work in. C is a central 
bracket for carrying the clamping dog G, 
which is pivoted on the center pin J. H 
is the adjusting screw with a swiveling 
V, K, on the bottom end. The other end 
of the lever is made with a V in, to span 
the work as shown at J. When the clamp- 
ing dog H is tightened it also forces the 
other end J, down on the work and s« 
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Heat Treatment of Nickel Steel 


It is a well known fact among engi 
neers, that the nickel and chrome nickel 
steels reqifire certain heat treatments t 
bring out their best qualities and increas¢ 
their strengths before they are much su 
perior to the common grades of high car 


bon steel. However, this is not realized by 


sI 
nning further trouble resulted which 
impressed all parties concerned with the 
ecess I reat the nickel te ) 
| ffal N \ T. ¢ \USTIN 


A Tool for Driving Tacks in 
Difficult Places 








many who have had little experience in 
the matter, and the following striking ex This t s fi in placing s! 
ample of what proper heat treatment will tacks, brads, « position otherw 
do in certain cases may be of some it naccessil nade up of three p 
terest and possibly some servic« f \ 
c 
B 
} } 
i nd 
- wememormeenes re mereress mee 
i FIG, 1 
4/ 
af = 
——— on _ 4 —] 
EI 
| | 1 +. > | ? 
A well know: itomobilk ompany brass tube, B a_ tool-steel 
found that the driving shafts in the rear plunger, © a knob or head which may le 
axle of a certain new model, which were made of any ‘available metal, preferab!s 


114 inches diameter and some 34 inches 
long, showed up too weak to withstand 
the torsional stress and drive the car, The 
material specified was 3% per cent. nickel 
steel with 20 to 25 points carbon and an 
analysis of borings from a shaft that 
failed proved that it was up to the speci 
fications. As many shafts failed, a cor 
rect heat treatment of them was suggested 
and a set was selected and given the fol 
lowing treatment [hey were heated to 
1580 degrees Fahrenheit and quenched 














FIG. 1 FIG. 2 
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11G FOR DRILLING HOLES THROUGH ROUND PILLARS 
cures it at both ends with equal pressur¢ ld water; then reheated to 460 170 
is a solid stop, to serve as a gage which degrees Fahrenheit and cooled in the at 
n have an adjusting screw if neces- mosphere 
ry. DD are two brackets for carrying [his set of shafts was put in the axk 
drill bushings / These are located and given a very vere test, the loaded 
ictly central over the two V’s BB, so car being driven a long distance overt 
it whatever size the work, the bushings muddy and hilly roads, after which an 
e always central; they are also inter- examination showed that they withstood 
hangeable, to suit different sizes of the loads completely \fterward all 
ork shafts were given this treatment and al 
London, England J. GREEN though manv cars with these axles are 


lead, babbitt, brass, etc., which can -be 
easily molded Che tube A can be made 
any desired length and diameter and its 
bore should be just large enough to al 


low the rod or plunger B to slip in it 


Phe plunger B should be made 
yf tool steel with the striking end hard- 
ened and of sufficient length to allow 


about 1 inch to project beyond the tube 
1. The other end of rod B can be nicked 
or flattened so that when metal is poured 
around it for the knob there will be no 


danger of the rod pulling loose from the 
knob 

The plunger B should be magnetized 
which can be easily done by any one hav 


a dynamo 


Ing access to 
In using this tool it is simply necessary 


to pick up the small tack with the mag 


tized plunger B, draw it back into the 


tube A, place the tube A in the desired 
p sition and drive the tack, as the knob 
! has sufficient weight to very readily 
drive a good sized tack or brad 
Fig. 1 shows this tool assembled and 
Fig. 2 indicates its method of operation 
Sprinefield. Ohyj B \ | 


Treatment tor Blueprints which 


Show a Tendency to Fade 


tound that blueprints fron 


ertain lot of paper are prone to fade in 


nligl ven in a strong light wit! 

t being in direct sunlight the following 
Exp the print t badly rm 
nd tl vash in cl water! ill t 

Is removed. While still wet lay 

print with the blue side up on a smoot! 
irface l n tf a paint brusl 

P t st thly with peroxide f 








242 
hydrogen. This will bring out the back- 
ground very blue and the lines very 


white and make a print that will not fade 
to any extent in the sunshine 


Springfield, [II W. E. M. 





Stops for Punch and Die Works 


I he stop Al ig. 1, IS a piece of drill rod 
beveled on the lower end, which rests on 
the top of the die, with a slot in the uppet 
end to receive a light piano-wire spring ( 
which is held in position on top of th 


stripper by the screw D 








[he stock as it is pushed forward rais 
which, of course, drops into the pierced 
hole in the stock when it is reached. tl 
stock is then drawn back against the st 1p 
lhe merits of this stop are; it obvi 
] : 
th essity of a pilot in the large pm 
with its endless troubles; accu 
. 
) ) 
A 
B 
| 
| 
if 
> J - ] 
FIG, 1 =— 
4 , 
| 
' 
—r — a a 4 
= A ; 
a — 
rs ~"> 
FIG, 2 
STOPS FOR PUNCH AND DIE WORK 


simplicity of construction; it can be ap 
plied to any shape of blank 

The stop A Fig. 2, which shows the un 
derside of the stripper with the stock laid 
flat stock fitted to the 
slot and held in position by a flat spring 
B. The stop is withdrawn from the stock 
by the the 


punch holder, and is timed to withdraw 


in, is a piece Ot 


pin (©, which is carried in 
the stop just before piercing takes place, 
push the stock for 
of the 


allowing freedom to 


return stroke 


ward on the 


This st 


press 


1p was designed to overcome dif 
| 


ficulties in punching heavy soft stock such 


copper, 1 ich (owing the thin 
wall rendered Nee r\ \ economy 
ck ibl Is I pia rend 
ston neck his stop 
ple of nd « re Op 
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Close Together 


AMERICAN 


Drilling Holes 


Here is a simple device for drilling 
holes close together. Take a piece of steel 
wire the size of drill and bend the end 
over as shown, then lay out the work and 
drill two holes. Put the long end of pin 
hole and the short next to 


in last end in 


| 
se 


\ 
\ 
\ 





gar —_ 
RI IN HOLES « j GETH 
S | \llow the drill to follow down 
eside the pin, and wl the holes are all 
drilled, ive the holes all connected 
] piect ( ps 11t vith "7 
ib ‘ken drill 
nake lot f 1 1 t tl 
} \ ik il] V¢ 
ett ] { t 
<ennebunk, Me: \\ P. ALLISON 


Some time ago | was intormed that the 
ind nuts I made were too fancy and cost 
too much. I got busy at once and th 
table shown will give you an idea of what 


was prescribed for future us¢ I think 


— 
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Si 
¢_} 4 
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| * | 2% 1% BELO See we Be 
rABLE OF KNOB SIZES 
everybody is satisfied as to cost and the 
workmen seem to prefer them to the 
ugh nurled ones 
We have made a gate pattern of the 
rious sizes as shown and hay 1 drawer 
il] in the toolroom at all times [hey 
go on all ¢ jigs f ivi d nuts on 
[hey are made of cast n and they 
left in tl h w xcep t 
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filing off the burs and giving them a little 
sweep of the emery cloth. 

You will note they are called stand- 
ard knobs but this is only a local stand- 
ard for our own shop. 

Syracuse, N. Y. 


A Gear-wheel Repair Job 


M. J. HEpGLon. 





the hoist along at 


a crack 


We wer 
high 


hustling 
seen in 
the 


pressure when was 


the large gear wheel, extending from 














keyway through the boss as shown 1n 
Fig. 1 
\fter a look round we raked up an old 
coupling C, bored it and keyed it to the 
shaft We then drilled the holes hh Oop- 
posite in coupling and arm webs and 
bolted the wheel and coupling together. 
lo take the shear off the bolts, horn- 
plates .4 were bolted on every other arm, 
one only being shown. 
When assembled and bolted up the 
coupling drove the wheel through the 
Its and hornplates 
( ! was @q ickly done has nad 
oe TE a 
YO \\\( 
— | ™~ 
/ || 
f- HM 
~~ 
i < 
~) jo} 
‘ 
Nc} N- 
G, I ee el 
] 
mi wer | 
a 1_J 
ie ee 
t 7 } 
| TT | 
FIG. 2 = f N 7 “ 
FIG. 3 
\ GEAR WHEEL REPAIR 


months of hard wear and is as good as 


new. Figs. 1 and 2 show general eleva- 


tion and plan. Fig. 3 gives an enlarged 
view of the horn-plate connection 


London, England H. Lonpon 





The use of oil as fuel has engaged the 
the British Admiralty for 
some time, and it has recently been de- 


attention of 


cided to establish oil storage tanks in va- 
rious parts of the United Kingdom to in- 
sure convenient sources of supply. Birken- 
head, directly opposite Liverpvol, has been 
selected as one of the supply centers. The 
experiments conducted by the Admiralty 
during the past twelve years were not at 
first satisfactory, and two adverse reports 


were made prior to 1902. Since then the 


a character as t 


heen of such 


riginal judgement of the Ad 


iralty, and it may now be said that u 
iniportance of fuel is recognized 
lat body ccording to recent reports 
{ it vill be extended in the f 
pidly possibl 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 











After | Have Served My Appren- 
ticeship What Shall I Do ? 


| :dging by the letters of Mr. Howk and 


a 
regarding what 


Entropy on the article 

apprentices should do after. serving their 
time, one saying that “the older men would 
not stand for it,’ and the other that a 


“kid will always be a kid in the old shop,” 
they that it is out of the 


of possibility 


must think 


sphere for an 


apprentice to 


reach a good position in the old shop 
If the article conveyed the idea that 
every apprentice would ultimately become 


a foreman, either in the old shop or out 


of it, then someone ought to prod m 
lest I go to sleep again. But, note! T1 
largest, wealthiest, most useful machin 
tool building concern in the Central West 
has had practically no difficulty with thei 
met I was twice their em 
ploy and can say that among their 700 
Soo employees I never met more con 
tented, intelligent, nor better paid shop 
organ ition my 24 eat experienc 
lhe present superintendent was mad 
foreman b is ipprentice ship had ex- 
pired, the works manager, the assistant 
sup tendent, the head draftsman, five 
foremen, four assistant foremen and six 


other foremen who quit and went into busi 


1 


ness for themselves, served their appren 
ticeship in the shop and were never, since 
they started to serve their apprenticeship, 
in the employ of any other concern. That 
doesn’t sound as though an “apprentice has 
no chance in the old shop,” that the “kid 
always would run to the boss for instruc- 
tions,’ and “the older men would not put 
up with it.” All of the above mentioned 
officials served in their capacities between 
the ages of 19 and 27 


present moment 


years down to the 
During their adminis- 
tration the shop grew from a small insti- 
tution to its present size. I can call at- 
tention to at least 10 other shops with a 
similar record. If vou read the AMeERrI- 
CAN MACHINIST advertisements you 
would easily recognize every one of them 

Yet | that | 
no wish to even intimate that this is the 
only 


want it understood have 


way to get good foremen. I ap 
preciate broad experience as much as Mr 
Howk or the 


specialization why not specialize on your 


Entropy In days of 


superintendents and foremen? 


he concern that I refer to above mad 


several foremen from material 


apprentice 


last year. If you want to go outside of 
the machine-tool industt just think of 
tl L’nited State Steel Corporation 





Again some of the leading technical a R sin. 6, b RQ cos. 9 
schools have their own students for in 
structors 
Cleveland, Ohio J. G. DorNnBIRER ;fb= 
— — PR | sin.6 sin 26 ) 
(1 —cos.6)? 
, VN 4 \ 
Circular Beams 
iano he | ir problem, 4 45 ck 
On page 905, Vol. 31, Part 1 Con Wise 8'&* 4 2370 pounce, - ving % 
vives an ingenious attempt at a solution of “* W® 8 35.0 ECEES IeStt BSE inene 
problem for circular beams. It seems t s obtain y Con Wis 
1¢ that he has made an error in the stat Sstillwat Okl R. E. CHANDLE! 
nt that e in the formula 
: \i1 ( el was reterred t 
Pk U cos. @ — Pf ( W ise ply is printed below 
Ep 
Sta ] I il iXI5s 
) ttom nber | clieve e shi Wi . t riticisms ot Ps 
( Ik ich, by the way 
e day that the new Sta 
t g f OO} yma, | wisl 
vy there is 1 
\ we should 
lf di 
1] ’ 
t cross-section 
| l ‘ twisting does 
7 fter twisting Now 
e wl eory twisting beams o1 
I tts ep 1 cross-section freé 
I MAGRAM ILLUSTRATING DISTORTION maining a plat I°xperiment has also in 
OF A BI ted, as can be found in any text book 
ee on mechanics, that with a square shaft the 
be the distance from the center to the ex 


strained are at the center of 


tile rs most 


treme fiber, or ¥2 the diagonal of the bar, the sides of the shaft rather than at the 
as this is the polar moment /p,. I am corners. Since there appears to be noth 
not able to follow all of his formulas and ioe definitely known shout the correct 
| offer the following as an attempt at a | .),.6 of ¢ it seemed to me best to use the 
solution: You will see that the result ob- Qo cject value. and take care of any dis 


tained differs considerably from that ob 


: 3 x crepancy in the factor of safety 
tained by Con Wise 


[he notation is the My “Tech” 


boy on whom I depend for 


— , this kind of work objected that this was 
The bending moment = >the twist- "0 way to do it, but if we waited till these 
>b theorists got it all worked out we would 

ing moment = ——;the equivalent bending never get our trolleys up 
moment = , Now for the second criticism Pro- 
fessor Chandler has taken the formula 


Pa P+a* P+b* for combined bending and twisting 
M. = > + * \ + . 5 
SS = 16 4 v 
since _M.= + 4 \ M?+ 7T? , 
VJ 
M. = i V2 T? 
2 + 3 \ + hich is applicable only to round shafts, 
the following will show 
hen, the moment of resistance : 
king mv formula 
ee Pa 
uJ bh?= M + 
Q p 
t = \ 4 pb, 2 + p* , I 
Péa- ps 
\ + 
10 4 t tress, tension or compres- 
Let l nding t is the fiber 
16.000. inch, / 4 inches ress. shear ie to torsion 
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| 
M, nding — p 
t 
and for a round beam 
par 4M 
> P — 8 mn 
} mY» 
* 
Vee 8 eae 
€ 
and for a round beam 
ps. ™) 27 
‘ Ps = 3 
mY 
Substituting (2) and (3) in (1) 
4M 167° 16 Alé 
f 2 — » 
2 r* m*) g* ¢ 
4) 
= (7 T? + M2). 
mr* \ \ + 
: 1 ae 
Multiply by , 
+ 
™ - - A 
pt 
oh A 
C.R.S ge. 
A x 6 > 
= Ty} Xx —— 
B : —a F 
¥ 
R 4 
by 
« +~ l ped 
CASTING STEEL RODS IN 


=3(M \ T+ Mt) (5) 


=m Mur. or M, 


’ 


as Professor Chandler states it, except 


that there is a sign, the plus sign giv- 


ing a maximum value and the minus sign 


giving a minimum value That is, my 
formula gives two principal stresses act- 
ing at right angles to each other. 

Now when piece of elastic material 


is acted on by two normal stresses at right 


angles the effect on it is different from 
that due to either stress alone For ex 
ample in Fig. 1 let maz. and pf min. act 


on a unit cube as shown. The P— ma 
stretches the cube horizontally t and 
at the same time decreases its vi ical di 
mension to d. The vertical force f 
now applied tends to lengthen the original 
a 1, ] ¢ ¢ 
( ‘ | ad es go 
horizontally t hat hori 
ontal dimensi is less tl vould 1 
due toO Pp wa ne | eC | 
I , 
to t the stretch vertica due te 
ii 
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This accounts for my equation 


DP min 


- p min (6) 


m 


Pe = p nan 


Of course, if P mar, is tension and P min 
is compression then the sign in (6) should 
be plus. 

I hope this will help Professor Chandler 
to follow my work 


Worcester, Mass Con WISE. 





Casting Steel Rods in Iron 





I have read with considerable interest 
the article by O. James concerning “Cast- 
ing One Metal on opr in Another,” on page 
20, of the AMERICAN MACHINIST. 

We have recently had some experience 
regarding this same matter and this fact 


makes the subject doubly interesting to 


me 








IRON TO STRENGTHEN IT 

[he bases to our steam hammers, of 
which one is shown in the accompanying 
cut at B, caused us a great deal of an- 


noyance by breaking across at the top on 


the line \X Y when subjected to heavy 
duty 

the stunt of 
casting two reinforcement rods in the top 


of the the 


lo remedy this we tried 


indicated in cut at 


1 
Dase, aS 


RR, with results that were very gratify- 
Ing 

The reinforcement rods RK were made 
rr l-ineh ound cold-rolled steel After 
they were forged into shape they were 
taken to the sand-blast machine and given 
i good scouring under the blast This 


roughly and left a slightly 


ighened surface with no rust or scale, 
vhich seems to be just the thing for the 
molten cast iron to fuse to 

The ends of the rods R were left 3 
inches longer than necessary Chese pro- 
ecting ends were stuck into the sand of 
the mold which supported them as it 
vould cores. When the casting was taken 

the planer to be machined these ends 
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August 13, 
were cut off. The cast iron and the cold- 
rolled steel seemed to be fused together 
perfectly as in one piece and the base was 
the 
strength coming right at the point where 


greatly strengthened thereby, extra 
it was most needed. 

We were greatly pleased with the result 
The 


constant use, and, as yet, shows no signs of 


of the experiment. base is now in 


breaking. 


Washington, D. C. R. B. Loveyoy. 





Hand Turning Operations in 
the Lathe 


Before replying to several statements 
made by Mr. Lomas in his article on page 
938, Vol. 31, Part 1, I may state that [ 
spent 13 years in Yorkshire and other 
of England on different 
classes of machine work. I have been over 
the ground mentioned by him, Oldham, 
Rockdale, Manchester and 
other towns in Lancashire, and Halifax, 
Lowerby Bridge, and Keighley in York- 
I have been through the mill with 
regard to hand turning as a damaged leit 
hand testifies, but for all this I fail to see 
where there is such a broad field in ma- 
for the 


parts engaged 


Accrington, 


shire. 


chine building establishments 
“hand lathe tools.” 

In some cases they make a fair showing, 
where the main thing is to get off the 
scale and get a polished finish with 
particular accuracy or quality, but « 
then the turning is only one operatio: 
the boring is another and separate one 

In with this class of work 
Mr. Lomas and his associates, with their 
business ability and knowledge of Englis 
American continental machinery, 
should hard thinking 
along the lines of special grinding ma 
These get off the scale and leave 
a smooth, finished surface without the use 


connection 


and 


have done some 


chines. 


of emery cloth, oil, and a polishing stick 
It would be a blessing to the boys who 
are doing hand work to get rid of this 
dirty method of finishing cast iron. 

on “Workman 


why do intelli 


Referring to paragraph 
Selects His Tools” 
gent engineers the 


Own 
use rdinary ‘engine 
lathe or hand lathe to produce such work 
as handles, knobs, pins, etc- 
fillets there 
as forming machines, and turret 
for the of 
These produce such work accurat 


-articles wit! 
and when 
machines 
lathes 


toc Is. 


are su 


curves 


use circular forming 
ly and in a tithe of the time taken by 
hand turner. 

This 


shafts, studs and screws. 


statement also applies to sm 
With regard to truing up cast gear teet 
n top, with the bastard file reversed; t] 
is done in all countries where it is deen 
after all for 
pearance and is really unnecessary. Wh 
at first 
16-inch circul 


necessary, but it is only 


I serve my time this was done 


small bevel gears al 


out § 


pitch and about 4-inch diameter 


ward it was cut out. The gears ru 

















ot 
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as well; the taps of the teeth do not en- 
gage 
| cannot see why a hand tool should 
yutplace a machine tool, and certainly the 
machine work will be-more uniform 

It is, of course, a well known fact that 
the Lancashire textile-machinery makers 
produce very cheap machinery by the 
older methods. Yet I firmly believe that 
it could be beaten by the methods of today 
and a better product would result. As a 
comparison, take a German reproduction 
ot the Singer sewing machine, which sells 
to the public at gos. or $10. How much 
hand work is there done on its strictly in- 
terchangeable parts, cut cams and gears of 
steel, hardened and ground studs and 
shafts and general elegant finish? 

With regard to the wage question I be 
lieve hand turners who are years out of 
their time are only earning from 22s. to 
24s. ($5.50 to $6) per week. Of course, 
there may be a few cases where they earn 
up to 32s., but this is the limit [hese 
men have to be very expert with their 
hand tools. Compare these figures with 
the wages earned by American lathe hands, 
$2.50 to $3.50 per day. The wage ratio 
is about $3 to $1 

lf it were possible for the heads of some 
tf these Lancashire and Yorkshire firms, 
which are, I believe, the most conserva- 
tive mechanical engineers on earth, to 


ne over here to learn mechanical mat 


ters, they might be induced to alter their 
views as to which methods and systems of 
machine making are most profitable. | 


hen the present-day users of 


believe that w 
batteries of hand turning machines or 
lathes, will give the turret lathe and au- 
tomatic manufacturing machines a fair 
ince Wa. L. WeEssTER 


South Berkeley, Cal 


An Indexing Die and Indexing 
Cutters for Grinding 


In addition to the many new _ ideas 
which we see illustrated and described in 
the AMERICAN MACHINIST, there are many 
irticles that serve to remind us of our 
wn struggles with similar difficulties 

On page 946, Vol. 31, Part 1, under the 
title “An Index Die for Automatic 
Punchings,” is an article that takes m« 
vack to a Chicago shop where I worked 
in 1899. We had a lot of 24-tooth bicvel 
sprockets to make, and the contract price 


lutely neces 


was so low that it was abso 
sary that the usual time and labor record 
be broken Dhes¢ sprockets were to be 
made of scrap pieces of boiler plate, 3/16 
inch thick. We already had round blank 
ing dies of the proper size, and the 
sprocket was lightened by three rows of 
punched holes for which we also had dies 
that would do. All that remained was t 
levise a quick way to form the teeth, 
which were of the cycloidal type 

We had two Lincoln milling machines, 
but not only were these overcrowded with 
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work, but the cost of milling was too 
great, even if e teeth were merely 
finished lo make a punch and die to 
stamp out all the teeth at once, was out 
of the question for several reasons. So 


a punch and die was made that would cut 


two of the spaces between the teeth at 
once. One punch roughed out; the other 
trimmed 

\ 24-tooth ratchet index plate, about 
two inches smaller in diameter than the 
sprocket, was made and arranged so that 
1 sprocket blank could be quickly fastened 
to it by a bolt passing through the cen 
ters of both. A nut held the blank, while 

pin passing through one of the punched 
holes insured its not slipping The di 
and index plate attachment were mounted 
on an old bed plate in such a way that 
the rim of the sprocket passed over the 
die face in the correct position. A strong 
spring dog engaged the teeth of the index 
wheel and completed the outfit 

After once set, 900 sprockets were fin 
ished on this arrangement lhirty-two 
had to be scrapped; the rest passed in 
spection \bout one-half of the spoiled 
ones were ruined because the operator 
failed to hold the index tooth against the 
end of the dog The actual cost was 
figured at about half that of milling, 
counting die and all. Some would have 
put on a positive lock instead of merely 
ratchet wheel and dog, but it was better 


to spoil a few than to use a thing that 


would be slower to operate 
INDEXING GEAR CuTrTeRS WHEN GRINDING 
This also brings me to the indexing 


device, used for grinding gear cutters 
shown on page 17 n this device the 
lock, as shown, is too slow of operation 
for in cutter grinding only light cuts 
should be taken « 


“Onsequence a dog would be better. 


each tooth in turn; in 


However, in our cutter-grinding prac 
tice we use a fixture that illows the cutter 
to be laid flat and indexed entirely from 
the back of the tooth The error in this 
method is certainly not more, I believe it 
is less, than in using any index wheel or 
plate. It is certainly simpler and quicker, 
nd another advantage is that it is much 
easier to grind the cutters truly radial 

For instance, we use a saucer wheel and 
a straight edge laid cross the face is a 


quick and certain means of lining-up tl 


1¢ 


table parallel, as well as getting the center 
of the cutter in line with the cutting edg: 
of wheel Then, if the tooth rest is fed 
in, and not the table. the grinding its cor 
rect In the fixture just cited no provi 
sion is made to keep the cut radial ex- 
cept by twisting the whole thing on the 
center at each revolution 

I am a firm believer in using the back 
of the tooth to index by and can’t see the 
use of using anything else. We use enough 
cutters to keep one maa doing nothing 
but that class of grinding. Though we 
have two indexing devices, they are never 


used on our regular work 





24 
Sometimes we get an emergency reamel 
» sharpen [hese reamers are usually 
made of odd pieces of round tool steel 
with tapering square ground on on 
end. <As it is impossi to index by this 
q nd rindet ks at l 
thre jawed, we sually wedge « SOM 

he ga s ft teeth of which are li 
visible by four and, with a stop fastened 


to the table, index the reamer The shank 


is held in a universal chuck This method 


’ 


s usually accurate enough for all practical 


purposes. ° ETHAN VIALI 


Decatur, Il 


Factors in Germany's Industrial 
Activity 


Recently these columns have \ been 
thrown open for the discussion of the 
growing problem of training competent 
labor, with some references to German 
methods That excellent but too brief 
irticle by Mr. Auerbacker, on page 678 
Volume 31, Part 1, has tempted me t 
write something on the subject It has 
been my privilege to spend the past fiv 
years in wandering about the continen 


if Europe, in the course of business 1n 


the interests of an American labor-saving 
machine More than one-half of that 
period has been spent in Germany, which 
by the way, is some indication of her e1 

terprise in adopting modern methods and 
ippliances when compared with other 


European nations. During that five years 


| have watched with interest and admira 

tion the progress of a people who are 
bound to take the first place in industry 
n the near future. I have noted the rapid 
growth of Germany's beautiful and well 
rdered cities and of her industrial fac 

tories and technical colleges; and have 
watched the exercise and effect of her 
wise and sensible laws I have lived 
imong at rtisan class who are sober 
in habit, courteous in disposition, and who 


ll educated and intel 


re industrious, we 

ligent 

FFE i] S THAT ARE PATERNALI 
The government of the country is not! 

ing if not paternal, and some of her d 

mestic laws would seem. tyrannical 


Englishmen or Americans, yet to the Ge 


distinct value, for they make the existen 
f the tramp or hobo impossible. In con 
ist, Americans are proud of an excess 
f freedom which allows roads and publx 
gardens to be littered with degenerates 
who can only exist at the expense of th 
industrious. Mr. Auerbacker has told us 
how the German government assists the 
manufacturers in many ways: by cheap 
ind efficient rail service without preferen 
tial rates, bv facilities for communication 
at a low cost and by the automatic em 


ployers’ liability law There is also an 
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excellent poor-law administration, which 


does not give aid indiscriminately, neither 
does it pauperize or degrade, and the well 


known contributory and subsidized old 
age pension scheme 
GERMANY’S COMMENDABLE EDUCATIONAI 


SYSTEM 


\ 


\ll these measures of the Government ar 
commendable, but it is the laws in regard 


to education which are responsible for the 


“greater average efficiency of her work- 
men,” as one writer puts it These laws 
are so stringently enforced that none but 


the veriest weakling can escape 12 years of 


elementary and continuous — schooling 


rhe 
monthly medical inspections 
for 


advantages of science in the form of 


are utilized 


the well-being of children 


have 


physical 


Defective children special instruc 


tion, and are taught schools 
All schooling and 
drills 


lor the 


In Open-air 


be Oks 


gymnastics 


school are free, 


and _ physical and are 


fc « rd 


sometimes by private benev- 


enforced poorest children 


is provided; 


olence, but always under state control. 
here ts every evidence that the German 
likes education for its own sake, so that 
the stringent compulsory law is not un 
popular. He is probably the best edu 


cated, or the least illiterate, of the 
membe r I 


the 


average 


any nationality. If you pass 


public schools on a Sunday morning 


you. may see the ambitious artisan in the 


neighborhood with his books his draw 


or 

ing instruments under his arm Most of 
the ofhfcee and sales force of factories ar: 
linguist \n English friend of mine in 
Berlin has 350 pupils for evening lesson 
n the Enel language Chere are many 
ther English teachers in the sai Cl 
‘rom th ist not be inferré lat 
t German 1s 1! habit Ir bu ne the 
midnight oil: as a rule, he never forget 
1 1 1d 1 ial g] 5 I , 
I cy ll! 

} \ é eather j ri 
i er correspondence 1 t { it 

lack igher mental power, o1 t] 

de ) ( ng it h is 
being felt ly in Amert vill 
D ne ll ( ni d that the | I 
ing trades of today demand a higher de 
rree of education than was formerly r 
Case Now this higher mental power is 
rarely found except in combination with 
physical fitn even if it should be so 
discovered, it would be of little use in 
the strenuous life of the engineer It is 
here that the German has, and will have 
for some time, the advantage of Ameri 
cans. The German long ago grasped thi 
idea that a nation’s industrial welfare is 


founded to a great extent on its children’s 


tomachs; to that end he set his house in 


order. There may be found abject pov- 
erty alongside of great and superfluous 
wealth, but to their honor as a nation be 
it said, this poverty is not evidenced in the 
condition of the children, even in this time 


of depressed trade and general privation 
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CONTINUATION AND APPRENTICE TYPES OI 


SCHOOLS 


\t 


leaves 


the German working-class boy 
day school and is apprenticed 
for He 


first year without any remuner 


14 

the 
to a trade four years. usually 
serves the 
ation, and is paid in the succeeding years 


He 


a good elementary 


according to ability has been turned 


sche r l 
with 


out from with 


education and a body as physically 


fit as medical science and careful nurturing 


can insure. For another four years h¢ 
must attend continuation schools and 1s 
still subject to discipline At 18 he is 
free for a time from state control, but at 
20 years of age the army takes him in 
hand and remodels him if necessary 
[hus we see his physical fitness is auto 


matically cared for and insured. Many 
of the leading manufacturers have estab 
lished their own continuation § schools 
which are for the use of the apprentices 
they employ In these cases the youth 


is absolved from the necessity of attend- 


ing the public schools, but the employer is 


made responsible for his regular attend 
ance The apprentices usually leave off 
work at four in the afternoon and go to 


a classroom; here they are taken in hand 


by teachers chosen from the technical staff 
them instruction in 


of the frm, who give 


the higher principles of mathematics and 


mechanics relative to the work they have 


been doing in the shops. The youths ap 


preciate these factory schools as of more 
direct interest than the public ones. The 
tact that the German boy holds his job 
s no doubt due to a national characteris 
ic and to his early training. He has be-n 
n subject to and is more amenable to 
diseciph bot} pat ntal nd otherwise 
n American boy 
() Wo Np Rt \ 
ek WhacEs 
\I \uerbacker compares the speed of 
e German workman with tl »f his 
\merican brother to the former's disad 
ar hough there may be something 
In it rently forgotten “German 


Or ohness My experience has been, 
nd | have worked in all three countries, 

it the limits of accuracy are finer in 
Germany than in either England or 
\merica Chis somewhat limits the out 
put \t the same time I am not com 
mending this, and often think that this 
sometimes unnecessary accuracy must 
seriously limit the margin of profit. The 
speed of a workman is in some respects 
relative to the incentive given and the 


trust he can repose in the honesty and fair 
dealing of those who employ him. I have 
yet to learn that the German-American is 
behind in th: of 


[rade statistics are dry reading and none 


country his adoption 
are given here, but they are easily acces 


sible to those sufficiently interested. 
\ perusal of them will display some start 
ling facts in the steadily growing influence 


of German exports, especially in machin- 
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of 


British and American trade to that coun- 


ery. and incidentally the falling off 


try. Many people are under the impres- 
sion that cut prices and a low wage rate 


are responsible for this; but this is only 


partly so; the very appearance of the 
people is against it; for in no country 
in the world is there less visible poverty 
displaved in industrial centers than in 


Germany [he thrifty habits of the Ger 


man may account for this to a large extent 


as thes do for his greater efficiency | 
have made it my business to inquire into 
the wage rate paid in many parts of the 


German empire, and the average for ma- 


chinists 1s as follows: In Brandenburg, 


Wurtenberg, Westphalia, and Silesia, 16 
cents per hour; Bavaria and Saxony, 12 
cents per hour; in the _ textile-machine 
factories in remote Alsace, 8 cents per 
hour. These rates are, of course, much 
lower than are paid in America, but are 
equal to the average British rate if we 
except Alsace It should be stated that 


these wages are on the up-grade, and the 
number of hours of labor is steadily les 
sening. As an instance of direct and suc- 
cessful competition, a firm in the province 
of Baden pays an average rate of 17 cents 
per hour, makes agricultural machinery 
and successfully competes with British and 
firms in both home and foreign 
Che 


of 13 


due to 


American 
markets British firms pay an aver 
age rate cents per hour. Th 
cess 1s a modern plant, strenuous 


staff 


The point in Germany’s favor 1s, as she 


enterprise and a highly educated 


is a new industrial country, the advantag« 


f more modern and, therefore, ore 
productive manufacturing plant. Outside 
f this all the success she has met witl 

due t cultivation of industrial in 
elligenc much hard work and exercise 

LHe Dury of THE STAT! 

the German public continuation schools 
re classified into various departments ory 
ubjects to suit students who are learning 


arious trades or professions, on the same 


lines as prevail in technical schools in 
England, and probably similar ones in 
America [he greatest difference is that 


they are entirely free, but attendance at 
them is enforeed by law. This latter fact 
will be unpalatable to the Englishman or 


American with their questionable ideas of 


the freedom of the individual. Industrial 


opinions aside, the illiterates of a race of 
people are a physical and moral danger to 
of 


training schools is only a palliative of the 


a state; the foundation industrial 


present evil; it was conceived by a minor 
ity of 


interested manufacturers, for this 


they deserve every credit, but they are 
doing that which it is the bounden duty 
of the State to do in any country, after 
the physical and mental education of its 
subjects has been first seen to 

H. 


ENGLANDER. 
Coventry, England. 
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Boring and Turning Bar 


On page 899 our friend W. Osborne 
writes on “The Evolution of the Boring 
Bar.” I should like to continue and tell 


hew we use one on the outside diameter 
The job which prompted the tool was a 


made on a 4%-inch Cleve 


called 


and 


bevel 
land, 


1% inches 


pinion 


and for a cut from 35% to 


5 inches long on one 








BORING TURNING BAR 


AND 


and drilling a 1'4-inch hole at the same 


time. The machine would pull all right, 
but the tool dulled often and took time 
to set, also the price run out more than 


was allowed. There were no spare holes 


in the turret, so that any other kind of a 


fiuishing cut could not be considered 
The illustration will show the bar and 
clamp. The latter was fastened to the 


shank of the boring bar proper, and a 


cut of 1/32 inch taken. If the work ran 
out both hole and outside diameter were 
concentric and after the piece was cut off 
we had no further trouble. The cost of 


the tool was about $5, and paid for itself 
in one week 


airfield, Conn W. I. Francis 


Repair of Wheel Centers 


ti | bul S he 

rT ~ on page 14, 1s very inte st 
ing, not only ft the oddity of such 
work, but manner of doing and at 
the same time showing the wide field of 
subjects the AMERICAN MACHINIST han 


dies and puts before its readers. Having 


done such work myself I can appreciate 
the difficulties of getting a perfect weld 
in close quarters, but we gained the same 
end in somewhat different manner, with 
equally good and rapid results, and I be 
heve with less trouble than Mr. Burrhus’ 


method 
difficult to 


weld iron to cast steel, but the secret of 


Of course it is sometimes 
flux and iron used for this 
the first 
known by most smiths that the best grades 
of N rway 
] ‘r heat th: rdinary 1 and where 
iower heat than ordinary iron, and where 


this 1s in the 


purpose In place it is well 


iron will weld at a much 
the flux, already spoken of, is used intel 
ligently the heat is held to a remarkable 
degree. This flux is simple to prepare, 
and a pinch on a welding heat gives very 
good results. To prepare it use an old 
fry-pan or plate shaped like one, fill it full 
of raw borax, then place on the fire and 


When 


reduce it to a liquid by slow heat 
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brought to this stage pour it on a flat plate 


and let it cool. This will give a greenish 


black substance resembling glass It 
should then be reduced to fine powder 
which makes it ready to us 


To prepare tor! the weld in the wheel 


center spoke a V is cut out on each side 
of the crack, shown in Fig. 1, and a 
I-inch tapered punch driven down through 
the center to make a %4-inch hole. Hay 
Ing a norway-iron pin in readiness, this 


1 


is fullefed and spread over the 


V's, 


inner sut 
faces of the which gives an iron bot 
tom and part of the V’s to weld to. The 
V blocks are of slightly less taper than the 
\ rounded at the 


s in the spoke, and are 


bottom, as shown in Fig. 2. The bottom, 
therefore, comes in contact first and is 
\ 
. 
f- 














FIG, 2 


REPAIRING WHE! CENTERS 


re { weld lig tly ¢ the plug lhes 
re also made considerably larger so they 
can be spre id an leave pl it) f stock t 

mmetr | urplus ck can easil 
be 1 ve rad Wl isel 

In we V's in pl 
l | velding 
V-block 1 ¢ s p 
Then just be ¢ Dp tog el 
weld nt 1 prinkl lightly wi 
flux, w nt] ins 
suri Ss Gg os Taise t i 
stead o ¢ n t 
preparations 

We generally weld these pieces in wit 
two flogging hammers with short handles 
as they can be handled quickly, and itt 
possible to get in closer places than witl 
ordinary sledges \fter trimming off and 
smoothing up the first side, the other 
side is put through the same operations 
This gives a job that can always be de 
pended on and has the merit of being 


more simple than that described by M1 
Burrhus, as the norway-iron pin takes the 


place of the strips welded on each side of 


the crack; it leaves the bottom solidly 
welded on both heats, and the tops can 
then be reheated and worked on should 


it be The iron being 
so soft and easily spread it generally takes 
hold on all sides if handled quickly and 
the hammer strokes 


Mo. : 


necessary. norway 


vimi is put in 


St. Louis, Toor. 
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nswer to Geometrica roblem 
A to G trical Probl 


[he construction in the accompanying 


half-tone gives the solution requested by 

Mr. Lockwood on page 61 
Using his notation, the 

follows 

point OU and the thre 

and OD of an arm of 


Swinging about UV 


Given the 
tions OB 


known length 


posi 
(/) ¢ 


Given the point Q and the angles l 
nd ¢ 

Required the length of the arm QO FR and 
the length of the link BR 

[he solution is as follows: Draw QB 


ind OC as in Fig. 2. With center QO and 
with radius OB draw the indefinite arc 
BB, with the same center, and with ra- 
dius OC draw the indefinite are CC. 


BOB the 
off the angle CQC, 


Lav off the angle equal to 


given angle c, and lay 


equal to the given angl Find the cen 
ter 7 of a circle passing through the 
three points B:, C, and D. Then OT 1s 


the required length of arm, and DT 1s 


the required length of link 
Proof: Imagine the broken line B, 7 Q 
to represent a Rotate it 


rigid member 


around ©O until B, reaches B, and JT 
reaches 2. As every point on this mem 
ber must rotate h the same angle, 


throug 
| 


it follows that angle 7 OR equals angle 
B,O B. But as we made this latter angle 
equal to it follows that angle 7 OR is 
eC 

| ] pl ed 





B FIG. 2 
SOLUTION OF PROBLEM ON PAGE 61 
. 
that angle 7 OS, equal to angle C, QC is 
equal to angle b thus showing that the 


given conditions have been complied with. 
Montclair, N. J Epcar H. Berry 


The board of directors has approved the 
project for the erection, at a cost of $50,- 
ooo, of the first building for the Mexican 
National Exposition at Puebla to be held 
in 1910 
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Engineering Research—An Ex- 
Use for Public 
Money 


cellent 


\ few months ago renewed interest 


was aroused in the engineering research 
work of the Engineering Experiment 
Station of the University of Illinois by 


Goss as Dean 
We have 
this Sta 


tion with pleasure and appreciation, and it 


the installation of Professor 


of the Coilege of [Engineering 


frequently reviewed bulletins of 


surely fitting to point out the value of 
such research work, and to call attention 
the opportunity presented to other 
States of the Union to make a similar us« 


f public money, in establishing stations 


for experimental research along broad, 
ngineering lines 

In 1903 the Legislature of the State of 
Illinois, by an unanimous vote, appre 
rriated sum of $150,000 for the Col 
lege of Engineering of the State Univer 
ity Up eceiving this appropriation 
the Board of ‘Trustees established th 
Engineering Experiment Station Its 
purpose was thus set fortl “It is the 
purpose of the Station to carry on inves 
tigations along various lines of engineer 


ing and to study problems of importance: 


to professional engineers and to the man 
ufacturing, railway, mining, constructional 
and industrial interests of the Stat Two 
vears later the legislature approved Oo! 
re work thus started by a second appro 
priation of $150,000 These appropria 
tions were wisely made and have been 
wisely administered; for experience has 
proven that money spent in scientific re- 


search in aid of industrial development is 


returned many fold in increased produc- 


of the 


lhe results investigations 


the 


were 


intended, primarily, to aid industries 


of Illinois, yet their benefits have gone 


far beyond State boundaries Bulletins 
have been issued dealing with such sub 
ects as tests of reinforced-concrete mem- 
bers, tests of high speed tool steel, holding 


power ot railroad spikes, tests Illinois 


vals, 
liquid air plant, and settlement and weight 
Wi 


in the provinces of civil, mechanical, elec 


on 


strenet] f chain links, tests of a 


of crushed stone irk has been done 


trical, railway and architectural engineet 
ing It is impossible to estimate the valu 
f such scientific research work in engi 
neering lin Great discoveries are not 
stumbled upon Chey come as the result 
ot hard, patient work [he chance selec 
t of a spot for a miner’s grave gave 
to his partner one of the largest nuggets 
tf gold that the world has ever seen. but 
the enormous stores of gold that are in 
the possession of this generation are the 
result of scientific investigations of min 
ing methods 

We are beginning to look with appre 


Hens 


m upon the industrial strides of Ger 


many. What is the principal factor in this 





phenomenal advance? This principal 
factor is undoubtedly the research work 
f German scientists and technologists 

































































































How much of our own industrial pros- 
perity of the last 10 years has been due to 
the engineering graduates of our techn 
cal schools? This question cannot be sat 
isfactorily answered, but it is a fact that 
our engineers and technologists have been 


in the forefront of our industrial progress, 
and the knowledge that they have brought 


to bear upon manufacturing problems 
came from engineering research. 
On the 30th day of June of this year'a 


monument was unveiled at Trenton, N. J., 
John A 


He is best remembered as the designer of 


to a famous engineer, Roebling 
ire commonly 


[his 
re search 


the Roebling bridge, or m 


called, 


\\ hich 


bridge, 


work 


Brooklyn — bridge 


was planned from 


of his own, was so well calculated and 


constructed that 
loaded s« 


timated, it 


although today it is 


veral times heavier than he es 


is reported to be safe and 


‘ord 


disas 


un 


hurt Compare this re with the 


bridge ter of a 


Dhe 


rst and precipitated the crash 


ntabl Quebec 


few months member that gave 


at 


way ! was 


mly taxed to about two-thirds of the load 
normally, 


that it was designed to carry 


understand that the 


and engineers now 

designs were based on assumptions un 
supported by experimental data. How 
paltry is the sum of money that would 


all 


connection 


necessary experimental 


those 


have paid for 


} 
aren 


in with mem 


sum should have 
lar 


bers, although that 


even 


cevered the cost of a testing machine 


than any the world has yet seen 


larger 


Such an amount, whatever it might have 


been, is not to be compared with the loss 
I 


of 74 lives and the discredit thrown upon 


\merican engineering. 





\ happier illustration of the value of 


scientific research could not be mentioned 


than the growth of the use of reinforced 


as material of construction 


concrete 


len years ago concrete was used only for 


foundation work. or in large masses 
Today it 1S employed for all classes of 
superstructure work, even to ornate de 


tails. The production of portland cement 
during that period has increased so1 

twenty fold These results have been 
brought about largely through intelligent 


research work with cements, with methods 


reinforcing, and in re 
properties of 
crete members. No less than eight of tl 
of the 


f the University of Illinoi 


and materials for 


gard to the reinforced-con 


>? 
-) 


bulletins 
Station 


Engineering Exper! 
ment 


deal 


concrete 


with some problem in the use 


\s is natural and right, the work of t! 
station is intended to aid directly the 
dustries of the State of Illinois. That 
is of vastly broader application, we do n 


to Why should Illinois 


be left to enjoy these honors alone? Car 


need point out 






be found for a _ reasonahl 


the 


a better use 


of 







proportion funds than 


I 





public 
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intelligent engineering research that is of 
direct value to the industries of the State? 
Here is an opportunity for the technical 
and manufacturing interests of each State 
to make a direct appeal for the appro 
priation and administration of suitable 
funds for engineering research work. The 
results for good will be incalculable. In 
addition to aiding the industries of the 
State, good will be accomplished by the 
inspiration of engineering students, in tl 


broadening of teachers of engineering 
through a larger heritage for posterity by 
furnishing data to aid the conservation of 


our natural resources 





Harris Tabor 


Harris Tal founder of the abor 
Manufacturing Company, and for recent 
years acting in the capacity of its con 
sulting engineer, died at his apartments in 
Philadelphia, on July 29, 1908. 

Mr. Tabor’s death is attributed to the 
result of an automobile accident with 
which he met a little over a year ago whik 
driving along a narrow hillside road in 
New Jersey. Heavy rains left the road in 
poor condition, and the earth slipping 
from under the wheels, due to the weight 
of the machine threw his machine over 
an embankment. Mr. Tabor was pinned 
under the machine, and on arrival of 
medical assistance, summoned by his wife, 
who was accompanying him on the trip, it 
was found he had sustained serious in 
juries. He appeared to show gradual im 
provement, however, until during the 
month of March he contracted a _ cold,, 
which coming on him in a weakened con 
dition, became a serious illness and re 
sulted in his untimely death. 

Mr. Tabor was born in Clarence, Erie 
County, N. Y., January 26, 1843. Here 
he received a common school education 
and showed early signs of rare mechan 
ical and inventive ability He was of 
a studious disposition, and gave promise 
of exceptional attainments. 

On May 16, 1861, at the age of 18, he 
enlisted in the 23d Regiment of New York 
Volunteer Infantry for a term of two 


J 
] 


years, at the end of which period he was 
ionorably discharged and mustered out 
yf service at Elmira, N. Y. 

Two years previous to his enlistment 

had begun his mechanical training as 
n apprentice in the shep of his brother, 
Leroy Tabor, Sr., at Tioga, Penn. After 
his discharge from the army he entered the 
mploy of S. Payne, at Troy, Penn., as a 
nachinist His next position was witl 
B. W. Payne & Sons, Corning, N. Y., and 
yn removal of this concern to Elmira he 
vas made superintendent. For a year in 
he early 80’s he was at Hartford, Conn., 
icting as superintendent of the Hartford 
Steam Engine Company, leaving for Pitts 


urg to accept a similar position for the 
Westinghouse Machine Company, with 
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which company he remained about three 


years 

Up to this time, Mr. Tabor’s work had 
been confined to steam engineering lines, 
and he had invented and placed on the 
market a steam engine .indicator and a 
throttle governor While in the service 
of the Westinghouse Machine Company 


he conceived th 1dea Of a power opera 


ble molding machine, which came to him 


iS a result ot bservations hie had hee} 
I iking n 1 ( ne wonizIne he 
nmercial ichine t thi 
type, he : lf with Manning 
Maxwell & M of { 
whi l i 
kding m He tool ) quart 
n New Yorl mig give is 
entire attentior he development of hi 
nolding machine r three years from 














HarRIS TABOR 


i885 he experimented with and_ built 
molding machines and in 1888 produced 
and placed on the market the first success 


Ope rat dl by 


ful power molding machine, 


steam, with a cylinder overhead. In the 
fall of 1888 the manufacture of the ma 
chine was take up by the Pond lool 
Works, Plainfield, N. J. In the early 90's 
the Tab Manuf ¢ Company was 
rganized ud t a t manutl 
ture of the i S. ky. M es 
Company, Eh 3. Ww ( 
that the lding n ne W 
rought I Iding machi 
perated luced 

In 19 \I d the eg ter | 
tion of his interest in tl mpany to 
Wilfred Lewis and the plant was trans 
ferred to Philadelphi From 1900 to 1906 
Mr. Tabor was engaged in looking after 
various interests and acting as consulting 


engineer to his company, having relin 
quished the presidency on the disposal of 
his larger holdings. In 1906 he took up 
residence in Philadelphia, and from then 
on to the time of his death took an active 


interest in the affairs of his company 
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National Machine Tool Builders 
Association's Annual Con- 
vention 


Announcement is made of the regular 
annual convention of this association, 
which is to take place on October 20 and 
>t, in New York City, with the Hotel 


Imperial, Broadway and _ Thirty-second 


New Publications 


HERSTELLUN DER ZAHNRADER By kd 
d Linsel. 77 4%4x6'%-inch pages, 


39 1llustrations Verl: e der Ad 


‘ hrift } 


mil tion der Fachzeitschrit der 
Mechaniker ) Price, 1.5 marl 

This little book is well written, but 

rom a_ theoretical standpoint Phirty- 

two pages, or about one-half of the total, 

given up to a discussion of the 


We then find a sec 


various types of 


theories of odontics 
tion treating of the 
curves that are used for tooth outlines, 
and the balance of the book shows the 
application of these curves. There is very 
little material which could be grasped by 
the designer as of direct help to him in 
laying out gears. One illustration, Fig 
23, is of interest, as showing a pair of 
bevels with herringbone teeth 


Personals * 


W. E. Farrell has been elected president 

the Stoever Foundry and Manufactur 
ing Company, Myerstown, Penn., succeed- 
ing Ralph McCarty, recently resigned 

Frederick D. Mackay, second vice-presi- 
dent of the E.W. Bliss Company, sailed on 


\ugust 4 for a business trip in Europe. 


Mr. Mackay expects to remain abroad 
about six weeks 

Ed. R ton has been elected vice 
president and general sales manager of 
he Stoever Foundry and Manufacturing 
Company. Mr. Euston was formerly New 
York manager of this company, in which 

pacit has acted for the past six 

\ Nickerso1 ( nt] iated 
smself w o f iW 
». b wx i rt it 

vy Y Mr. N will be ‘ 
t e col 
S & W Engineer 
( ) 

Rodman Gilder, who has been connected 
with the Crocker-Wheeler company, of 
Ampere, N. J.. for some time, and until 

cently was active head of their publicity 
department, has been elected secretary of 


the company. Mr. Gilder has been closely 
interested in the Technical Publicity As- 
sociation, in which he has been an office- 


holder since its inception 


*Items for this column are solicited. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
A Push-button Lamp Socket 


the ingenious 
well that 


There are 


The shows 


mechanism 
little description is necessary 


illustration 
of this 


socket SO 


only three moving parts, as shown in Fig 


LATEST 





oo 


= 














FIG. I. A SIMPLE “PUSH” LAMP SOCKET 

I, consisting of the push bar, coil steel 
spring and the moving contact piece which 
goes over the push bar, as can be seen in 
Fig. 2. The coil spring is held in a re 
cess of the contact piece and, referring to 
Fig. 2, if the push bar is pressed to the 
left, the coil spring rides up on the cone 
or incline until it passes the largest diam 
eter, when the tension of the spring im 
mediately moves the attached piece to the 


right, and breaks the connection A re 


\ 
1 | A 
- s ) —— 4 
: Ty 
a / \ 
ww, j ) f- : 
—y 41 | ’ Cee 
re baa Pc ale 
— me eae. W\ as \ 
ii ———||) ) aa —.. 
| Lae aS 
| } =m H —t 
ri 
7 | ; r : 
| —— if . ar 
a el 
Section through A-A \ 
FIG. 2. THE SOCKET DETAILS 
verse movement of the push bar throws 


the contact piece in the opposite direction, 
and the whole mechanism is exceedingly 
simple and effective 

It has been found that the tungsten and 
tantalum filaments are more fragile than 
the ordinary carbon filament, and are oc 
casionally broken by 
the us sockets 


aggravated by the tilting 


the jar caused by 


of key Chis is probably 


of the lamp out 


of its normal position in the act of turn- 
ing the key and then allowing it to sud- 
denly fall back into position on releasing 
‘his is, of course, entirely ob- 


this kind. 


the hand 


viated with a socket of 


As shown in both views, this lamp 
socket is made of porcelain and held to 
gether by screws [he same mechanism 


is applied in pendant and other switches. 
This is being made by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. 





A New 48-inch Radial Drill 


Several improvements have been intro- 
the radial drills of the 
Dreses Machine Tool Company, Cincin 


duced in new 


INFORMATION 


sleeve, which is impossible when inter- 
sected by a groove for the rack. 
The quick return has four operative 


levers, each engaging and disengaging the 
feed instantly, while a locking plug keeps 
it disengaged when fed by hand or when 
tapping. The construction of this quick 
return is the same as they have used for 
several years. 

The feed has four changes and is op- 
erated by the little handle shown on the 
worm shaft by means of a rack and re- 
ceding key. It is of the all-geared type, 
but a frictional connection is interposed, 
yielding just before the breaking point of 
the gear. The lever shown be 
low the arm stops, starts and reverses the 
spindle by means of a friction clutch. The 


weakest 




















IMPROVED 48-INCH RADIAL DRILL 


nati, Ohio, the machine itself being seen 
in Fig. 1 and the details in Figs. 2, 3 
and 4 

The spindle sleeve is now made of bar 
steel and the bearings are lined with 
phosphor bronze bushings. The rack is 


cut directly the 


+1 . sem . 
he pressure close to the center and al- 


on sleeve which brings 


to be bored 
the 


lows a perfectly round hole 


nd reamed into the headstock 


tor 





so-called back gears are on the rear 


the headstock and are engaged and dis 
engaged by the handle shown at the lei 
of the head, while the machi: 

The elevating device of th 


arm is so designed that the gears are idl 


hand side 


IS running. 


when not in use 
[he construction of the inner and 
outer column is shown in Fig. 2. It wil! 


be noticed that the clamping band 4 grips 
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and outer colunm, but exerts 


both inner 
no pressure on the top of the anti-friction 


bearing. A large and small roller alter- 
nate so that there is no friction between 
them 


The speed variator allows the machine 
to run always at the slowest speed when 
making the changes so as to reduce the 
momentum The construction 
was published in this paper some years 


principal 


ago, but a new simple and effective “over 
take” has been introduced In 
Figs. 3 and 4 the gear B runs loose 
the variable speed shaft, but is clutched 
by four pawls P P P P located in the fixed 
gears ( These pawls are kept in con- 
tact with the inner surface of gear B by 


clutch 
on 


the spiral springs S and by clearing the 
faces > to about 5/16 inch they will clutch 
the 


release 


when run in 


but 


the gear B to gear C 


direction of the arrow, will 


when C runs faster than B. It was found 
that the 


made very carefully, as when cleared too 


faces b of the pawls must be 


small they make dents on the inner face 
of the gear B and when left too wide thes 
will not clutch at all 

All the high-speed bearings on this ma 


chine are lined with removable phosphor 


























bronze bushes, all the bevel gears and 
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pinions below 6 inches are of bar or 


will be noticed that sim 
the 


the 


forged steel It 
object in 
of 


plicity has been an 
but 
features for rapid production 


modern 
All gears 


without missing any 
which could possibly be dangerous to the 


operator have been thoroughly incased 


design, 


given to the officials of the 


ta lara set made for 


+) 


te 
uw 
= 


Possibilities of Steel Tubing 


lhe tools or apphances shown are part 
use at a banquet 
National Tube 
what can be done with 


These 


to show 


oOmpany 


1¢ Shelby 


seamless steel tubing. 




















MADE OF 


SEAMLESS 


DRAWN STEEL TUBI 
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DETAILS OF THE DRESSES RADIAI 
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articles were all formed by different 
manipulations of the tubing and show how 
it can be drawn, reduced, flanged or ham- 
mered flat at will. It makes a very inter- 
esting exhibit and presents the evidence 
in a way not to be easily forgotten. 





A 24-inch Crank Planer 


This 1s a very substantial machine with 


and cross-rail and 


sings 
avy duty. The table is 
en by po motion ol 
Whitworth type so as to secur ( 


return [The stroke is adiustable b 


hand wheel at the 
head SWiVe ls each Tat of the ver 
ticals and is graduated i 


also provided with a 


AMERICAN MACHINIST 

Part 1, that the saw there described dif- 
fered from others in this respect we had 
in mind the American market, as there is 
also a German cold saw having a similar 





device. 
A New Barium Chloride Gas 
Furnace 
By P. F. ReicH HELM 


In heating high-speed steel for harden 
bath offers all 
a lead bath, and 


ing, a barium-chloride the 


} 


i.dvantages obtained from 


this is added the advantage ‘of the 
arium chloride forming a coating on the 
eel while it is being transferred from 


the heating bath to the quenching bath 
[his prevents the metal from becoming 
oxidized, by keeping it from coming in 
the the ai 


also volatilizes at a much higher tempera 


contact with oxygen in air. It 


ture than lead, or any of the other materials 





- 














= 
HEAVY 24-INCH CRANK PLANER 
- 13) f ‘ 14] T 1 . . . 
reading ndtl The table has ed for heating baths and, therefore, is 
lar. hy, ‘ ry 1 . 
large beari top of bed successfully used for the high tempera 
di tlh ai ‘ — es ; 
nd 1 bb t re ngt ures that are needed to harden high 
( ( 1 an pwat 1 thrust ° speed steels 
lhe machine w lat ) As pieces ated in this bath have the 
l 1 ( 1¢ d j | 1 
1 fla o4-tn temperature raised evenly, and at the 
p t ] sf che } 5 
: 40 inch ‘ ame time, on all sides or exposed parts 
J Inche wide head . 1 
. i teed It overcomes, to a very great extent, the 
! che | velohs «cs ] , . . 
— wag II09 P | tendency of warping or distortion whicl 
mad t C ine Shar , 
; oe Lor all steels hav: 
ny, Cincinnati, Ohio 
I : Whilk barium chl ide I ms coating 
on the steel heated in it, this coating usu 
. ‘ i 
Saws Which Revolve the Stock lly peels off when suddenly cooled in 


Being Cut 


Me SSTS 
England, call 


John Milnrow, 
the fact 


that they have built hack saws for some 


Holroyd & Co., 
our attention to 
years in which the stock is revolved while 


being cut. In stating on page 999, Vol. 31, 


the quenching bath, and any which might 
brushed off, 
or it can be jarred off by hitting the tool a 
This is of 
an advantage over the lead, or other baths, 


cling to the metal, is easily 


sharp rap also considerable 
used for heating steel, as frequently spots 
of lead adhere to the steel and are difficult 
to remove. 
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These good qualities have caused the 
American Gas Furnace Company, of 24 
John street, New York, to build a furnace 
that is specially adapted to the heating of 
the barium-chloride bath. This furnace, 
with the burners and gas connections, is 
shown in Fig. 1, while a sectional view of 
the furnace is shown by Fig. 2 

















CRUCIBLE GAS FURNACE FOR 


BARIUM CHLORID! 

Ihe furnace is composed of a sheet 
metal shell A that is lined with a special 
firebrick B to 
peratures that are required. 


high tem 
A No. 40 


Dixon’s black-lead crucible is used in the 


withstand the 


furnace shown, but furnaces are made to 
fit any size of crucible desired 

After the crucible is set in the furnace, 
the top C, which fits close to the crucible, 


is placed on. This top is made of the 
same special firebrick that forms the 
lining of the furnace, and it is held to- 
gether by a sheet-metal band with two 


——-) 


| Seal here with 


Fire Clay 


| 
| 

| 

| . . . 

| Dixons Crucible 
| 


No. 40 


aA B | / 
| 
| , 
| 
| 


TIONAL VIEW OF FURNACE 


lugs and a clamping nut, as shown in Fig 
1. This band is provided with two handles 
to make it easily movable when the cru 
cible burns out and it is necessary to tak 
this out and insert a new one. The open 
ing between the furnace top and the cru 
be sealed with fireclay to 


cible should 


prevent the gas flames from attacking the 











August 13, 1908. 


barium chloride in the crucible, as this 
causes unnecessary fumes that are almost 
unbearable, to come from the bath 

A cover PD is also provided with the 
furnace, and this is made of the same 
firebrick, with a metal band around it 
that is supplied with a handle so it can 
be easily lifted on and off. In th 


of the cover is a small hole for the pur 


cconter 


pose of giving vent to the bath 


ngle, as this gives the flame rotary m« 
tion that will « ite an even he n all 
sides of the crucible. in the f ice cham 
ber The exl t opening is placed at 
the sid ot tn gas mit nd as close to 


complete circuit of the furnace chamber 
This opening is supplied with a firebrick 
plug, with a handle on it, so the loss ol! 
heat will be small and the gas used be 
reduced to a minimum 


The required temperatures of from 1900 


to, 2200 degrees | Irenneit iT read \ 
olitnined with a blast under pressure of 
1'4 pounds to tl quare mel Gas and 
ir \ ily Ss I Sc¢ If tl ( St 
vive a pr cont f the ply and 
Hite enahiles none ‘ ‘ 
a oe -_ f , 
Wor ) 
ted 1 it up 
to an lit t will 
faecrlit il 
hath 1 own . D whil 
nall \ ean Iri 
ri all t | yin 1 1 
heating 
| ill s t! N 3( 
1 l race W su 
f th Ni o Dixor 
4 ihe { 





In Portland, Oreg the Board of Edu 
cation announces that at the beginning of 
the school vear in September there will 
be established, under the direction of the 


Board, the Portland School of Trades 
Phe object of this school will be to fur 
nish instruction to the boys of Portland 
in some trade that they may be _ better 
fitted for their life work. Opportunity 


will be given for instruction in the follow 


ing trades Carpentry ib king 
pattern making Iding, electrical 
struction, 1 ( ‘ op Dp tice 1 

Wl and architectural drafting and plum 

Su icad ranches as | lis] 
nathem . plied = physics | el 

tricity, and strial chemist vill be 
included int cours Special attention 
will be give to these subjects as they 
relat to | have bearing on. the trade 
VOrTK | ( st vill be three vears 
The equipment wi cost nearly $20 
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Business Items 


The constantly in 
Obermayer Company 
Penn., has made it me 
a branch warehouse ir 
is in charge 

rhe Stoever 
Company 
new officials and the 
effected affangements 
future will be handl 
office at 140 Cedar stre 


Foundr and 


Lebanon, Pet 


reasing trade of The §S 

in and around Eric 
cessary for them to open 
1 that city W. L. Scott 


Manufacturing 
! has recently elected 
new administration has 
© that all sales in the 
i through the New York 





Trade 


Zeh & Hahnet 
Booklet of power pres 


1x4 inches paper 


R. 1. V. Company, 177 


Catalog of radial bearings 
bearings Illustrated 
paper. 


Northwestern | \ pa 


Catalogs 


Company, Newark, N. J 


ses Illustrated, 12 pages 


1 Broadway, New York 


and ball thrust collar 


16 pages, 6x9 inches, 


ded Metal Company, Old 


Colony Building, Chicago, Ill Pamphlet giving 
informatior ol expanded metal 10 pages, 
34X60 Inches 

Phe Carborund (ompal Niagara Falls 


N \ Catalog ! 


carborund 


64x9 pea 

The Par ! p | 
Ohio Shor tori 
jen an I 


bing carborundum and 
I strated 124 pages 


rege Company, Cleveland 
About Steel No j on 


entor of crucible steel 


pal Fisher Building 
No. 40 illustrating and 


shavings ex 


Wor! Detroit, Mich 
tric traveling cranes 


also electric hoists 





Business ( 


)pportunities 


Mavo & Son Foxcroft 


woolen mill 


Me will erect a new 


jurke & Gregor Norfolk, Va., will build a 


$25,000 


Phe Lagonda Box Company, Springfield 
Ohio, will erect a new factor 
G. A. Kelly Plow Compan Longview, Texas 


Will Increase capacit 0 


Phe Phillips Sheet 


Parksburg, W. Va ill 


The Star Watch Ca 
Mich., is building additi 
Phe Straubel Mac 
Wis., contemplates | 
The Virginia Can Ce 
has had plans prepared 
Bancroft Ross «& 
Orleans, La ill estab 
The Musgrave Fe 
Iowa. will erect a ne 
Fire destroved fo 
Jones Compa B 


$150,000 


vire Tence 
n Omaha 

The souther! Pac 
will soon begir he ¢ 
Colton, Cal 


The National Macl 


Ohio, is having plans nu 


of its plant 


The Mesta Machine 


se Company 


and Tinplate Company 
enlarge plant 
Ludington, 
ons to its plant 


ne Company Depere, 


ding a new plant 


mpar Buchanan, Va 

for factory building 

Sinclair Company, New 
a pattern factory 


Company, Des Moines 


yuilding to cost $75,000 


clr No 1 of the I J 


Mass Loss, about 


a manufacturing 
post et will locate 
tic tailway Company 


rection of car shops at 


inery Company, Tiffin 
ade for the remodeling 


Company, Pittsburg, 


Penn., has increased its capital stock and will 
extend plant 

Contracts have been let by the Great Falls 
Mont Iron Works for the erection of new 
machine shops 
Buchanan, Va., has 
had plans prepared for a factor building to 


Virginia Can Company 


cost about $20,000 


Phe J Nelso Manufacturing Compal 
Beaver Dar W erect a founds in 
North M aukes 

I ( \ Ine | Compa Long 

‘ I | ir enlar pacity 
»] } i 

I ) N onal Con 
pa l Ir | i obably 

‘ ( ‘ M 

I | t ry ~ ‘ ha 
con ene or oO i SLOOOOOD hd t 
its pla at Me I 

Phe Menon in Mic! & Marietta Light 
and Tra Compal \ build a $500,000 
po r (; 1 Rapid 

I I Ca ( ) Wincheste 
AN { , ‘ nd 
ma P 

I hs s Wor | vill K 
ha ta ‘ ‘ 
lay I W ‘ 


i 
rl I I i) Wo ( 
iN | i I i 
d) I ta t 
| \ s M i ( 
pa if M i 
\\ | BB \ 
i H I Xu I 
j Lint 
| ( } - l W 
Br I ) i 
Ort MI 
I ( &k& © | ul ( 
i = \ \V \ l 
Va 
(Ta Dp « (¢ pa | i 
est o na I i 


Ind., ha I corporated 

0 ma if ructura and or ental 
iron tant t I i i to ae iz eT oundr 
busine The director ‘ (ot Ciusta 
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Miscellaneous Wants 
Caliper list free. E.G. Smith Co., Columbia, Pa, 


Small, accurate drill ‘igs and dies built to order. 


R. Rosner, Madison, Wis 
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If you use smal) gears in large quantities, 
write Berry & Parker, Erie, Pa. 

Steel case hardened; modern methods. Bos- 
ton Gear Works, Norfolk Downs, Mass. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Castings, rints, 8-inch screw-cutting foot 
jlathe. W. Morey, 2563 Trink St., Chicago, Ill. 

High power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Ill. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J 

Special machinery accurately built. Screw 
machine and turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N 

Wanted—Machinery or machine parts to 
build by contract. Ideas developed; draw- 
ings made. Address “A,’’ care AMER. MACH. 

Special machinery and duplicate machine 
parts built to order; tools, ‘igs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co. Amsterdam, N. Y 

Which company have on stock or build 
special machinery for manufacturing horse- 
shoe nails? Address full offers to T. M. Ap- 
stein & Sons, Kiew, Russia, Kresczatik No. 2. 

A large mercantile corporation in a large 
western city is offering some preferred stock. 
It is a conservative and safe investment. Full 
particulars on request. Box 355, AM. Macu. 

A large English firm of machine-tool im- 
orters having showrooms and offices in Great 

ritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw machine 
work, tools, dies, etc. Blair Tool and Machine 
Works, West and Morris streets, New York 
City. 

A large concern manufacturing centrifugal 
umps desires to secure reputable machinery 
ouses to act as agents on commission basis 
in the following cities; Baltimore, Washington, 
Hartford, Providence, Boston, Portland, Maine; 
Harrisburg, Pa., and Rochester. Communicate 
at once to Box 339, AMERICAN MACHINIST. 

How to Find a Market in Germany—If you 
wish to sell any complicated machinery, such 
as crushing, grinding, drying, conveying plant, 
ete., which an ordinary commercial agent cannot 
sell, you need an experienced engineer, who 
knows how to adapt your apparatus to the 
local requirements of these various industries. 
Send me full particulars. Edgar A. Volker- 
sen, 61 Maria Louisenstrasse, Mamburg 20, 
Germany. 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

High grade superintendent wants good posi- 
tion. Up in recent shop methods in all depart- 
ments and cost systems. Energetic, executive, 
a handler of help and a producer. Box 349, 
AMERICAN MACHINIST. 

Position as superintendent; 12 years’ experi- 
ence as superintendent and assistant; excellent 
executive ability; expert designer of tools, 
fixtures and special machinery; specialty light 
high grade interchangeable work. Box 345, 
AMERICAN MACHINIST 


ILLINOIS 


Designing draftsman on machine tools and 
shop equipment. Box 378, AMER. MACHINIST 

Practical and technical man with experience 
on machine tools and presses, shears and dies 
for sheet metal. Box 379, AMER. MACHINIST 

Designer of machine tools, 8 years’ shop 
practice, 6 years’ drafting room experience, 
desires change Box 373, AMER. MACHINIST 

Young man, age 37, wide experience in the 
manufacturing of agricultural machinery or 
hardware. Expert draftsman and pattern maker 
Design molding machines, jigs, fixtures and 
dies. Can handle men. Executive ability. 
assistant superintendent or foreman Box 368, 
AMERICAN MACHINIST. 

MASSACHUSETTS 


Draftsman and designer, practical mechani 
technical education, wide experience Box 
375, AMERICAN MACHINIST 

Practical machinist tool and die maker 
experienced foreman and inspector, age 40 
married, open for engagement Box 365 

AMERICAN MACHINIST. 
MISSOU RI 


Position Wanted—Chief draftsman with 10 
years’ experience in electrical and mechanical 
lines, desires change Has held present posi 
tion over three years executive position 
preferred Will go anywhere Box 380, AM. Ma. 


AMERICAN MACHINIST 


NEW JERSEY 

Mechanical draftsman wishes position. Ad- 
dress Box 374, AMERICAN MACHINIST. 

A mechanical engineer, chief draftsman and 
designer, of executive ability and experience, 
desires engagement. Box 358, AM. MaAcH. 

Experienced. capable mechanical draftsman, 
age 28, technical graduate, desires change at 
$21.00 to start. A. Werner, 228 Clark Place, 
Elizabeth, N. J 

Mechanical engineer, 28, open for engagement. 
Five years’ practical experience in the design 
and construction of condensers, pumps, heaters, 
etc.; also erection of Corliss engines. Two 
years’ designing, erecting and estimating pipe 
work for large power plants. Shop, drafting 
room and business experience, executive ability. 
Box 369, AMERICAN MACHINIST. 

NEW YORK 

Thoroughly experienced mechanical super- 
intendent desires change. Address Box 357, 
AMERICAN MACHINIST. 

Position as superintendent manufacturing 
hardware, sheet metal goods or drop forgings. 
Address ‘‘Competent,’’ AMERICAN MACHINIST. 

_ Expert wants position to invent, design or 
improve automatic or special machinery, large 
or small. Present connections in New York 
and Pittsburg. Address Box 377, AMER. MACH. 

Wanted—Mechanical superintendency. One 
of the live ones, up to the minute in modern 
shop practice. Any location. Ready for engage- 
ment at once. Box 337, AMERICAN MACHINIST. 

High grade designer, 12 years’ all-round 
experience, steam turbines, steam engines, 
special machinery, automatic machinery, wishes 
—- where originality and utility count. 

OX 372, AMERICAN MACHINIST. 

Superintendent or general foreman, age 40. 
Twenty years’ experience. Expert on pump- 
ing machinery, steam, gas and gasolene engines. 
modern routing, system, discipline, harmony. 
Rapid production a specialty. Advocates piece 
work and premium work. Introduces either. 
Has reference. Box 370, AMER. MACHINIST. 


NORTH CAROLINA 

Engineer, 12 years’ experience shop and 
drafting room, in steam, gas, power and elec- 
tric machine. For last three years chief drafts- 
man. First-class designer. Desire to change. 
Box 381, AMERICAN MACHINIST. 

PENNSYLVANIA 

Expert cost accountant and systematizer 
desires an executive connection with manu- 
facturing concern. Up-to-date methods and 
satisfactory results guaranteed. Box 304, AMER- 
ICAN MACHINIST. 

Expert on premium system, modern produc- 
tion, task work in general desires change. Thirty- 
three years old, 17 years’ experience, strong 
versonality, initiative, capable of handling 
arge bodies of men, time and money saver. 
Results guaranteed. Box 364, AMER. Macn. 


WISCONSIN 

Position as superintendent by a high grade 

practical man. Organizer, systematizer, execu- 
tive Box 299, AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else 
INDIANA 

Wanted—An experienced foreman for machine 
shop manufacturing gasolene motors. Address 
Box 334, AMERICAN MACHINIST 

Wanted—Several first-class tool makers on 
iig and fixture work for automobile parts. 
Call or write Nordyke & Marmon Co., Indian- 
apolis, Ind 

MASSACHUSETTS 

Machinist wanted with experience as_ tool- 
maker and foreman Golding Mfg. Co., Frank- 
lin, Mass 

First-class mechanical designer for electrical 
and mechanical instruments wanted in manu- 
facturing establishment in Massachusetts. State 
age, education past experience and = salary 
expecte d Address Box 356, AMER. Macu 

NEW YORK 


Wanted-—-Foreman in chandelier factory. 
Must have had some ex perience Address, 
stating nationality age and experience to 


Box 376, AMERICAN MACHINIS1 
Wanted —Experienced foreman for marine 


engine company building highest grade. of 
two and four cycle engines Must be up-to-date 
on shop practice and a hustler, capable of turning 
out first-class work only Must be sober and 
reliable State salary expected ex perience 
and references Box 363, AMER. MACHINIST 
OHLO 

Wanted— Draftsman to ork on the design 
of metal shaper Cincinnati Address Shap- 
ing Machine care AMERICAN MAcHINIS1 
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Wanted—First-class draftsman who under- 
stands design of modern engine lathes. State 
experience and salary. Address “Lathe,’’ care 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Wanted—Foreman for modern foundry making 
engine castings; capacity 20 to 25 tons. A very 
desirable place for the right man. Box 319, 
AMERICAN MACHINIST. 

Wanted—Toolmaker for ‘ig work and repairs 
to small tools. Steady work. Experienced 
in tool room system. Married man preferred. 
State experience and wages expected. Box 
371, AMERICAN MACHINIST. 

Wanted—Draftsman; technical man, _ thor- 
oughly trained on typewriter or adding machine 
work, for sition in main drafting office on 
new model work. Address Adder Machine 
Company, Wilkes-Barre, Pa. 

Wanted—Draftsman, for position in shop 
drawing room, on jigs, dies, fixtures, etc. Must 
be thoroughly experienced in high class small 
parts manufacturing and capable of designing 
tools for rapid production. Address The Adder 
Machine Company, Wilkes-Barre, Pa. 

Wanted—Two model makers. Must be 
thorough mechanics and have had experience 
on models in up-to-date typewriter or adding 
machine experimental or model rooms. Address 
The Adder Machine Co., Wilkes-Barre, Pa. 


Wanted—Chief inspector for small parts 
manufacturing shop. Must be a_ thorough 
mechanie, having had previous experience in 
similar line of work on typewriters, adding 
machines or registers. Capable of making rigid 
paepectons of parts and finished sections of 
high class machines and working to variation 
of .0005. Address The Adder Machine Com 
pany, Wilkes-Barre, Penna. 

WISCONSIN 


Wanted—Foreman for machine shop in Wis- 
consin, gas engine work, fifty men. Must 
be hustler as shop is modern, and modern methods 
of time saving and cost reducing wanted. Man 
familiar with gas engine or automobile work 
preferred. Address, stating experience, Box 
367, AMERICAN MACHINIST. 


For Sale 


U. S. patent 815345, variable speed mechan- 
ism, for sale. Address “I. K.,"’ care AM. MACH. 

For Sale—Manufacturing plant equipped with 
electric power, machine, boiler, blacksmith, 
pattern, woodworking shops. Foundry and 
storage, with machinery, tools and stock, or 
plant only. Railroad switch in yard. Ship- 
ying facilities by rail, lake or canal. Address 
ox 318, AMERICAN MACHINIST. 


Small Tools—A very complete outfit of 
small tools, including calipers, micrometers, 
gages, drills, reamers, taps. dies, wrenches, 
hammers, squares, bevels, lathe tools, as well 
as an assortment of carpenters’ and _ pipers’ 
tools, suitable for a repair shop, tool room, 
or foreman. Will sell entire lot or divide as 
desired. All are of the very best quality, and 
in good condition, many being entirely new. 
Address Box 113, Southbridge, Mass 

For Sale—Tracings, patterns, jigs and tem- 
plets for the following size gas and gasolene 
engines: 14, 3 and 5 horse-power vertical and 
3, 5, 8, 10, 12, 16 and 20 horse-power horizon- 
tal; also a number of finished and unfinished 
engines of the above sizes. All of the above 
sizes have been in_ successful operation for 
several years. This is a splendid opportunity 
for anyone wishing to build gas and gasolene 
engines. You can save thousands of dollars 
in experimental work by purchasing this com- 
plete outfit. Shop rights of valuable patents 
on these engines will be given to purchaser. 
Box 366, AMERICAN MACHINIST 


Machinery for sale at the Kokomo, Indiana, 
Works of the Pittsburgh Plate Glass Company. 
1 L. H. 30x60 E. P. Allis girder frame Corliss 
engine, 24’ fly-wheel; 1 L. H. 10x30 E. P. Allis 
girder frame Corliss engine, 12’ fly-wheel: 1G. fF 
Blake 9x20x12 duplex vertical air pump; 1 E. P 
Allis vertical surface condenser, 2700 sq.ft.; 
1 15x18 high speed piston valve Beck engine 
1 10x18x14 tandem compound self-oiling Fisher 
automatic engine; 1 14x10x12 Smith-Vaile 
duplex steam pump; 1 R. H. Rankin & Fritsch 
14x20 Tangye frame slide valve engine; 1 L. H 
Rankin & Fritsch 14x20 Tangye frame slide valve 
1 13x20 box bed R. H. Mansfield throttling 
engine; 1 12x20 box bed L. H. Mansfield throttling 
engine; 7 14x24 Atlas box bed slide valve engines 
L. H.; 7 14x24 Atlas box bed slide valve engines 
R. H.; 1 Laidlaw-Dunn-Gordon 14x22x18 duplex 
air compressor; fly-wheel type air cylinder 
unjacketed; 1 Dean Steam Pump Co. 12x7x10 
duplex pump, just out of repair shop; 1 6x4x6 
Worthington duplex steam pump; 1 Dean Steam 
Pump Co. 10x6x10 duplex steam pump; 8 
Cahall vertical water tube safety boilers, 250 h,p 
each Inquire about above of W. D. Hartupee 
2d Vice Pres., Pittsburgh Plate Glass Co.. Fric! 
Building, Pittsburgh, Pa 




















